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AIRLOCK 
CONFIG 


AIRLOCK 
CONFIG 


AIRLOCK PREP (50 min) 


MF28G 
IFM Tool Kit 
Vol H 


FDF Locker 


Retrieve or unstow following equipment: 
3/8-in breaker bar, 4-in ext w/3/8-in drive 
1/2-in socket w/3/8-in drive 
EMU Equipment Bag - attach to middeck wall 
Helmet Lights 
EVA Bag 
Contamination Detection Kit (location flight specific) 
Cuff Checklists (2) — stow in ЕМУ Equipment Bag 
DEPRESS/REPRESS Cue Card 


1. Inner hatch Equal vlv (two) — OFF 


AW18A 2. 
3. 


LTG FLOOD (four) — ON 
Remove from airlock, as reqd: 
Airlock Stowage Bag 
Airlock Floor Pallet using 3/8-in breaker bar, 4-in ext w/3/8-in drive, and 
1/2-in socket w/3/8-in drive 
Stow Vol H Bags in Vol H 
Transfer to airlock: 
EVA Bag - install on airlock wall 
DEPRESS/REPRESS Cue Card 
Helmet Lights 
Contamination Detection Kit — install on airlock wall 
Install IVA foot restraint, as reqd 
Unbuckle SCU straps, Velcro SCU to wall 
Install EMU lights on helmets (EMU 1,EMU 2) and perform pull test to 
verify latches fully seated in helmet brackets 
Disconnect helmets from Airlock EMUs, temp stow 
Remove comm caps from LTA Restraint Bags and connect to electrical 
harnesses 
Install helmets (not reqd if proceeding directly to EMU Checkout) 
Remove LTA Restraint Bags 
Disconnect waist rings; remove and stow any equipment stowed in HUT/LTA 
Stow LTA Restraint Bags on AAPs 


_\Thermal cover clear of waist ring 


Waist ring — engage posn 
Connect LTA to HUT, lock 
Remove 20-g Crash Bag from middeck EMU, as reqd 
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AIRLOCK PREP FOR DOCKING (30 тт) 


1. Inner hatch Equal мм (two) - OFF 
AW18A 2. LTG FLOOD (four) — ON 


NOTE 
Removing EMU from AAP will make it 
easier to install ГТА Restraint Bag 


3. Release LTA Spring hooks (four) from AAP 
4. Release EMU from AAP so back of PLSS can be accessed 
5. Remove LTA Restraint Bags from the lower AAP Bar and transfer to 
LTA Restraint strap D-rings (ref: figure below) 
6. Attach LTA spring hooks (four) to SAFER mount brackets 
BOTH EMUS/ 7. NPWR - SCU 
DCM 8. NPURGE vlv - op (up) 
9. WATER - OFF, switch guard installed 
10. VO2 ACT - OFF 


11. Stow EMU, as required (in Middeck or on AAP) 


LTA RESTRAINT STRAP APPLICATION EMU LAUNCH AND LANDING CONFIGURATION 
(LTA Restraint Strap installed) 


Upper Spring Hook 


Strap Serial No. 
Lower Spring Hook 


RS | | LTA 


Restraint 
Strap French Hooks L 


N 
1 Elastic Band 


SAFER Mount Bracket ms | 
sop D-rings [ТА Restraint Bag Pouch 


NOTE 
French hooks should be attached to SAFER 
mount brackets for launch and landing 
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BOOSTER ҒАМ DEACTIVATION/REMOVAL (15 min) 


MO13Q 1. ARLK FAN A,B (two) - OFF 
MA73C:G 2. cb AC1,2 ARLK TNL ҒАМ A,B (six) — op 
EXT АЛ. 3. Disconnect flex duct from booster fan muffler inlet, direct airflow into airlock, 


temp secure 
4. Disconnect vent duct from booster fan outlet and external airlock duct inlet; 
temp stow in middeck 
If booster fan to be removed: 
5. Disconnect flex duct from booster fan inlet; rotate and stow in launch bracket 
6. Demate booster fan electrical connectors from J1,J2 (two) on tunnel 
extension wall; loosen cable harnesses (two) from Velcro strips (four) 
7. Stow electrical connectors (two) on booster fan dummy fittings, secure cable 
harnesses with Velcro strips 
8. Loosen booster fan fasteners (four) 
9. Remove booster fan assy, temp stow in middeck 


BOOSTER FAN INSTALLATION/ACTIVATION (15 min) 


If booster fan to be installed: 
MA73C:G 1. Vcb AC1,2 ARLK TNL FAN A,B (six) — op 
MO13Q 2. NARLK FAN A,B (two) — OFF 
EXT A/L 3. Install booster fan assy, secure fasteners (four) 
4. Demate electrical connectors (two) from booster fan dummy fittings and 
Velcro strips 
5. Mate booster fan electrical connectors J1,J2 (two) on tunnel extension wall; 
secure cable harnesses (two) with Velcro strips (four) 
6. Unstow/connect flex duct from launch bracket to booster fan inlet 


7. Unstow/connect vent duct to external airlock duct inlet and booster fan outlet 
8. Unstow/connect flex duct from middeck to fan muffler inlet 
MA73C:G 9. cb AC1,2 ARLK TNL FAN А,В (six) - cl 
MO13Q 10. ARLK FAN A(B) - ON 
11. Check for airflow at top of external airlock halo 


EMU REMOVAL (15 min) 


1. Аз гедд, install gloves 

2. Аз гедй, perform LTA RESTRAINT STRAP INSTALLATION 

З. Аз reqd, relocate LTA spring hooks (four) from AAP rings to SAFER mount 
brackets 

4. Disconnect EMUs from AAPs, stow in middeck 


EMU INSTALLATION (30 min) 


1. Transfer EMUs to A/L, connect to AAPs 

2. Remove LTA Restraint strap from D-rings on LTA Restraint Strap and transfer 
to lower AAP Bar 

3. Relocate LTA spring hooks (four) Нот SAFER mount brackets to AAP rings 
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ЕМУ СНЕСКОЧТ РБЕР (30 тіп) 


Airlock 


Middeck 
Vol H 
(MD23R) 


ISS EMU CHECKOUT PREP (30 min) 


ISS A/L 


юл > Q N P 


1. 


PS тей IO 


NOTE 
For use with Shuttle A/L related EVA 


LTG FLOOD (four) — on 

Remove Airlock Floor Bag from Airlock, as required 
Unbuckle SCU straps, Velcro SCU to wall 
Disconnect helmets from EMUs, temp stow 


‚ NDIDB Restraint Bags installed 


Remove comm caps (3) from LTA Restraint Bags (kangaroo pouches) 
For EMU 3015 - Starboard Side (Wh) 

Connect comm cap Wh1 to EMU electrical harness 

Temp stow comm cap Wh2 (for Wh ECOK, step 9) 
For EMU 3006 - Port Side (Ма) 

Connect comm cap Mg 1 to EMU electrical harness 
Disconnect LTA Restraint Bag Нот EMUs; temp stow on bottom of ААР 
Disconnect waist rings; remove Wh, Mg ECOKs and LCVGs 
Stow comm caps: Wh2 in Wh ECOK 
Temp stow LCVGs for EMU checkout 
VThermal cover clear of waist rings 
Waist rings — engage position 
Connect LTAs to HUTs, lock 
Unstow from Volume H Bags: 

EVA 1 INBD Bag: 

EMU Servicing Kit s/n 5004 — Temp Stow 
Restow Volume H Bags 
If performing EMU checkout on shuttle, assemble EMU Equipment Bag and 
temp stow in Middeck. Will be used for EMU checkout 


Remove EMUs s/n 3010 (Fs) and 3009 (Ga) from EDDAs and temp stow in 
Crewlock 

Install EMU s/n 3015 in Aft EDDA (Wh) 

Install EMU s/n 3006 in FWD EDDA (Mg) 

Remove prime comm caps (Wh1 and М01) from LTA Restraint Bags 
(Kangaroo pouches) 

Remove LTA restraint bags to allow access to waist ring 

Disconnect waist rings; remove Wh, Mg ECOKs and LCVGs 

Temp stow ECOKs for EMU checkout 

Disconnect helmets from EMUs, temp stow. (Will remain off until ISS EMU 
checkout) 


. NDIDB Restraint Bags installed 


For EMU 3015 - Aft EDDA (Wh) 


Connect comm cap Wh1 to EMU electrical harness 


For ЕМУ 3006 — Fwd EDDA (Mg) 


Connect comm cap Mg1 to EMU electrical harness 


11. VThermal cover clear of waist rings 


12. 
13. 


Waist rings — engage position 
Connect LTAs to HUTs, lock 


135 
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LTA RESTRAINT STRAP REMOVAL (15 тт) 


NOTE 
May be performed on EMU 1 and 2 simultaneously. 
Perform steps as reqd for current EMU config 


As reqd, remove comm cap from LTA Restraint Bag; temp stow 
Remove EMU from AAP 

Disconnect all restraint attachments from SAFER mount brackets (two) 
Loosen cinch strap mechanism, remove SAFER mount brackets 
Remove strap from PLSS 

Stow strap in LTA Restraint Bag Pouch with D-rings (three) connected 
Engage EMU in AAP 

Stow LTA Restraint Bag/strap 


N варона 


LTA RESTRAINT STRAP INSTALLATION (15 тіп) 


NOTE 
May be performed on EMU 1 and 2 simultaneously. Perform 
steps as reqd for current EMU config. Procedure written to 
install in Launch/Landing config shown below 


Unstow LTA Restraint Bag/strap 

Remove EMU from AAP 

Install SAFER mount brackets (two) 

Install elastic band of strap around SOP 

Tighten cinch strap mechanism 

Attach strap French hooks (two) to SAFER mount brackets 

Engage EMU in AAP 

Stow LTA, suit arms inside LTA Restraint Bag 

Connect upper spring hooks (two) over suit shoulders to upper AAP attachment 
rings (two) 

10. Connect lower spring hooks (two) around suit arms to SAFER mount brackets (two) 

11. Tighten all LTA bag straps with bag as high as possible on EMU 


e OEIL ан Da АА жа 


LTARESTRAINT STRAP APPLICATION EMU LAUNCH AND LANDING CONFIGURATION 
(LTA Restraint Strap installed) 


Upper Spring Hook 


Strap Serial No. 
Lower Spring Hook 


strap French Hooks 


№ Flastic Band 


SAFER Mount Bracket тъ | 
sop D-rings [ТА Restraint Bag Pouch 


NOTE 
French hooks should be attached to SAFER 


mount brackets for launch and landing 135 
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EVA PREP FOR TRANSFER ТО 155 (30 min) | 


Вад О 1. Retrieve Fs and Ga combined ЕСОК from Вад О, remove EVA Sys Xfer 
Bags 1 & 2 from inside combined ECOK 

2. Retrieve PMA3 cover from Bag D 

3. Place combined ECOK in EVA Sys Xfer Вад 1 

4 


Airlock/ Retrieve the following: Middeck 


EVA Sys Xfer Bag 1 (w/combined ЕСОК) 


EVA Sys Xfer Bag 2 


PMAS Cover 


5. Retrieve spare EXPEDITED SUIT DOFFING/EMERGENCY UNDOCKING 
EVA TRANSFER CUE CARD from FDF/SODF Locker MF57K and stow 
with EMU 3006 (Mg) 

6. Verify/configure items according to tables below: 


EMU 3015 (Wh) EMU 3006 (Mg) 
LI LTA Restraint Bag installed LI LTA Restraint Bag installed 


О Helmet (sun shade down, cover installed) | О Helmet (Увип shade down, cover installed) 

О EMU Gloves (Wh1) О ЕМІ) Gloves (Mg1) 

ПП Comm Caps (Wh1 апа Wh2) in LTA О Comm Cap (М01) in LTA Restraint Pouch 
Restraint Pouch 


EVA SYS XFER BAG 1 FROM 


О ISS EVA Systems Checklist (1) with Red Stripe FDF/SODF Locker MF57K 
(Green remains in locker for IV) 
О ISS EVA Systems Checklist (1) with no stripe 
(Not to use during STS-135/ULF7) 
О FDF: EVA Checklist STS-135 (1) with 
Red Stripe currently in use (Green remains 
in locker for IV) 
О EVA Ziplock 
О STS-135 CONSUMABLES TRACKING CUE 
CARD 
О О EXPEDITED SUIT DOFFING/EMERGENCY 
UNDOCKING EVA TRANSFER CUE CARD 
П ISLE EVA PREBREATHE CUE CARD 
О CREWLOCK DEPRESS/REPRESS CUE CARD 
О AMMONIA CONTAMINATION TEST/ 
HYDRAZINE CONTAMINATION TEST 
CUE CARD 
О JOINT EXPEDITED EGRESS CUE CARD 
О CEVIS EXERCISE PREBREATHE CUE CARD 
О CREWLOCK DEPRESS/REPRESS 
CUE CARD WITHOUT IV 


О О Contingency Operation ГАРА Tool (COLT) (2) Bag D 
s/n 1001 and 1002 

ЦО COLT Caps (2) s/n 1001 and 1003 

О D-ring Extender s/n 1003 

П Gap Spanner s/n 1096 


L1 L1 ПОН (CCC) (2) (s/n 2014 & 2025) Airlock Floor Bag — Bag | 
О О PBA Mask Assembly (2) 
О Nikon 10.5mm Lens (marked for EVA use) Still Camera Bag, Locker A17 


О EVA Camera Thermal Blanket (s/n 1012) DTV Bag, Locker A16 
О Lens Cap Assembly, 28mm, 35mm, 50mm 
(s/n 1035) 


FS 2-7 EVA/135/FIN 1 


EVA РВЕР FOR TRANSFER ТО 155 (30 тіп) (Cont) 


FROM 
О EMU Servicing Kit (s/n 5004) Volume H — EMU Equipment Bag 
О SOP Checkout Fixture (SCOF) s/n 1012 
O SOP Checkout Fixture (SCOF) s/n 1014 
П Bends Treatment Adapter w/wrench s/n 1003 Airlock Floor Bag - Bag | 
ПП DIDBs unused (2) 
[] 85-ft Safety Tether #25 
[] 85-ft Safety Tether #27 


Fs and Ga Combined ECOKs (Reference only, no need to verify) FROM BAG D 
O ECOK (Fs) П ECOK (Ga) 
П Fs EVA 1 Ziplock Bags О Ga EVA 1 Ziplock Bags 


MAGs (2 w/Ziplock Bags) е MAGs (2 w/Ziplock Bags) 
TCUs (top, bottom) TCUs (top, bottom) 
Socks Socks 

Wristlets Wristlets 

Comfort Gloves, Spectra Comfort Gloves, Manzella 
EV identifier stripes (EV1) EV identifier stripes (EV2) 
Fresnel Lens (2) Moleskin 

Elastic Glasses Retention Device Mission patch 

Moleskin US flag 

Mission patch 

US flag 
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POST DOCKING EVA TRANSFER AND RECONFIG (35 min) 


1. 


| Шет 0 
EVA Sys Xfer Вад 1 E-Lk 


NOTE 
This procedure assumes that transfer items were 
preconfigured per EVA PREP FOR TRANSFER ТО 155 


Transfer the following EVA equipment to ISS: 


Final Destination Xfer Status 


EVA Sys Xfer Bag 2 Node 1 (Deck 1) (| 2: 
РМАЗ Соуег CrewLock | 


EVA Sys 2. 
Xfer Bag 1 

3. 

EVA Sys 4. 
Xfer Bag 1 

5. 

6. 

T. 

8. 

9, 

10. 

EVA Sys 11. 
Xfer Bag 2 

12. 


Unstow (Fs/Ga) combined ECOK and temp stow in E-Lk 


Unstow following items and position іп E-Lk Xfer Вад 1 


From EVA Sys Xfer Bag 1: 

П 155 EVA Sys Checklist with Red Stripe 

О STS-135 FDF EVA Checklist with Red Stripe 

О STS-135 CONSUMABLES TRACKING CUE CARD 

П EXPEDITED SUIT DOFFING/EMERGENCY UNDOCKING 
EVA TRANSFER CUE CARD 

О JOINT EXPEDITED EGRESS CUE CARD 

П ISLE EVA PREBREATHE CUE CARD 

ПІ CREWLOCK DEPRESS/REPRESS CUE CARD (Deploy/replace 
in Crewlock) 

O AMMONIA CONTAMINATION TEST/HYDRAZINE CONTAMINATION 
TEST CUE CARD (Deploy/replace in Crewlock IV Bag) 


Stow the following cue cards from EVA Sys Xfer Bag 1 into the 
large top pocket of the EMU Equipment Bag: 
О CEVIS EXERCISE PREBREATHE CUE CARD 
О CREWLOCK DEPRESS/REPRESS CUE CARD WITHOUT IV 


Unstow LiOH canisters (s/n 2014 & 2025). Holding LiOH cartridge with 
aluminum plate serial number facing self, remove caps (right first) 
inspect O-rings for damage and verify O-rings are seated properly in 
grooves. Remove Vent Port Plugs and install ПОН s/n 2014 in EMU 
3010 (Fs) and ПОН s/n 2025 in EMU 3009 (Ga). Stow ПОН Caps and 
Vent Port Plugs in EMU Equipment Bag 


Unstow PBA Mask Assemblies (2) and change out with PHA side pocket 
PBAs assemblies. Check MCC-H for stowage location of old mask 


Unstow COLT (2), COLT Caps (2). RET to Crewlock Bag per EVA 1 
TOOL CONFIG 


Unstow Gap Spanner and PMA Cover; stow in Medium ORU bag per 
EVA 1 TOOL CONFIG 


Unstow Nikon 10.5mm Lens, Thermal Blanket and Lens Cap Assembly and 
configure per EVA P/TV Setup 


Gather old ISS EVA Sys Checklist, Ammonia CC & Depress/Repress CC 
from Airlock and stow in EVA Sys Xfer Bag 1 


Stow EVA Sys Xfer Bag 2 in the NOD1 01. Items in this bag will not be 
used during the EVA and will be deployed post EVA 


Report transfer status to MCC-H as time permits 
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POST-EVA EMU RESIZE (120 min) | 


OBJECTIVE 

This procedure will swap Garan’s EMU 3009 and Walheim EMU 3015 HUTs. This will configure 
EMU 3015 to leave on ISS and EMU 3009 for Walheim return. Figures 1 and 2 contain final 
sizing information. To complete this activity, all components will be removed from one HUT and 
installed on the other HUT 


NOTE 
Reference 1.550 ЕМУ RESIZE (SODF: 155 EVA SYS: ЕМІ) 
MAINTENANCE) for component changeout steps 


CAUTION 
Remove rings and other jewelry before exposing EMU bladder 


ҮЛІ seals are clean and free of debris before making connections 
EMU 3006 (Mg) 1. Remove EMU 3006 (Mg) from FWD EDDA and stow in Crewlock 
EMU 3009 (Ga) 2. Retrieve EMU 3009 (Ga) and install on FWD EDDA 


3. Remove Helmet (s/n 1080) and Comm Cap; temp stow. Remove DIDB and 
stow in wet trash (leave restraint in EMU) 


EMU 3015 (Wh) 4. Remove Helmet (s/n 1077) and install on EMU 3009 (Ga) 
3009 (Ga) Install Helmet and Comm Cap from EMU 3009 (Ga) on EMU 3015 (Wh) 


5. Install protective cover on helmets 


Swap Lower Arms of EMUs 3015 (Wh) to 3009 (Са) 
EMU 3009 (ба) 6. Disconnect Lower Arm Power Harness —|— Upper Arm Power Cable (2) 


Remove Lower Arms (s/n 380/379) w/gloves (Ga) attached; temp stow 
ЕМІ) 3015 (Wh)/ 7. Disconnect Lower Arm Power Harness —|— Upper Arm Power Cable (2) 
3009 (Ga) Remove Lower Arms (s/n 419/420) w/gloves (Wh) attached and install on 
EMU 3009 (Ga) 
EMU 3015 (Wh) 8. Install Lower Arms (s/n 380/379) w/gloves (Ga) on EMU 3015 (Wh) 
9. Verify Both EMUs: 

Red disconnect is right arm, blue disconnect is left arm 

Cams (8) are Short/Long for each EMU 

Check lock tab 1 engaged for each arm 

Lower Arm Power Harness —|— Upper Arm Power Cable (2) 


Swap Lower LTA Assembly of EMUs 3015 (Wh) to 3009 (Ga 
EMU 3009 (Ga) 10. Remove LTA Assembly (waist brief s/n 052) and temp stow 


EMU 3015 (Wh) 11. Remove LTA Assembly and ECOK (Wh) from EMU 3015 (Wh) 


EMU 3009 (Ga) 12. Stow ЕСОК (Wh) inside of EMU 3009 (Ga) and install LTA Assembly 
(waist brief s/n 039) on EMU 3009 (Ga) 


EMU 3015 13. Install LTA Assembly (s/n 052) on ЕМІ) 3015 
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POST EVA ЕМИ RESIZE (60 min) (Cont) 


Swap LiOHs and Mission Patches of EMUs 3009 (Ga) to 3015 (Wh) 
EMU 3009 14. Remove ШОН from EMU 3009 (Ga) (expended), install caps Нот EMU 


15. 

EMU 3015/ 16. 
3009 

EMU 3009 17. 


18. 


19. 


Equipment Bag and stow in EVA Sys Xfer Bag 1 
Remove EMU Battery and stow in 0.5 CTB (1025) inside M-O2 Bag 1038 
Remove LiOH and Battery from EMU 3015 (Wh) and install in 
EMU 3009 (Ga). Install Vent Port Plugs from EMU Equipment Bag in 
EMU 3015 (Wh) Reference 1.515 EMU METOX/LIOH/BATTERY 
REPLACEMENT (SODF: 155 EVA SYS: EMU MAINTENANCE) as 
necessary 


Install LTA Restraint Bag and Restraint Strap Нот EMU 3015 and 
install on EMU 3009 for transfer back to shuttle (Wh) return suit 


Swap mission patches and stripes 


Stow shuttle EMUs (s/n 3006 and 3009) per crew preference 
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POST EVA ЕМУ RESIZE (60 min) (Cont) 
Blue Disconnect 


Red Disconnect 


Helmet 
sln 1077 


CCAICCEM - 


None 
Long (2) Short (2) Short (2) Long (2) 
nd „ | 5203 52 03 6FG 
Short (1) Short (1) 
SZ 01 
Short (1) sin 2082 Short (1) 
Waist 039 
Short (2) 


Short (2) 
SZ 03 SZ 03 


s/n 262 
s/n 261 bond (2) 
SZ 1.5 SZ 1.5 
s/n 149 s/n 148 
SZ 02 sIn 227 SZ 02 sln 227 
NO BSI NO BSI 


Figure 1.- EMU 3009 sized Walheim final configuration. 


Long (2) 


Blue Font — Indicates components that come from EMU 3015 
Black Font — Indicates hardware already installed on EMU 3009 
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POST EVA EMU RESIZE (60 тіп) (Cont) 


Red Disconnect Blue Disconnect 


Helmet 
s/n 1080 


ССА/ССЕМ- 
(Gal) 


Long (2) Short (2) 


6МО $7 04 
sin 6274 суп 380 


Short (2) Long (2) 


SZ 04 6NO 
M 


Short (1) SZ 01 Short (1) 
s/n 2094 

Short (1) Waist 052 Short (1) 

Short (2) Short (2) 


SZ 03 SZ 03 


s/n 252 || s/n 251 
Long (2) Long (2) 


0.5" 0.5" 
sln 135 || s/n 134 
SZ 02 s/n 232 SZ 02 s/n 232 
NO BSI NO BSI 
Figure 2.- EMU 3015 sized for Garan 155. 


Red Font — Indicates components that come from EMU 3009 
Black Font — Indicated hardware already installed on EMU 3015 
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POST EVA RECONFIG AND TRANSFER ТО SHUTTLE (30 min) 


EMU 3010 (Fs) 


EMU 3006/3009 


җы 


4. 


МОТЕ 
This procedure assumes 1.240 POST EVA 
(SODF: ISS EVA SYS: EVA PREP/POST) 
has been completed following the EVA 


Install EMU 3010 in FWD EDDA and remove ПОН and install vent port 
plugs from the EMU Equipment Bag. Remove EMU LIB Battery and 
stow in 0.5 СТВ (s/n 1025) inside M-O2 Bag (s/n 1038). Stow expended 
LiOH in EVA Sys Xfer Bag 1 


Gather COLT Caps (2) from EMU s/n 3010 trash bag and stow in EVA 
Sys Xfer Bag 2 


Gather Nikon 10.5mm Lens (used during EVA), EVA Camera Thermal 
Blanket (s/n 1007) and Lens Cap Assembly, 23mm, 35mm, 50mm 
(s/n 1037) stow in EVA Sys Xfer Bag 1 


Verify Installed and connected: 

О Gloves 

О Helmets 

О DIDB Restraint Bag 

О ECOKS stowed inside of HUT 

О LTAs 

LI LTA Restraint Bag for transfer 

О Comm Caps (Wh (2) and Mg (1)) stowed in LTA Restraint Bag Pouch 


5. \Helmet sun shades down, cover installed 


15. 


16. 


Deploy items from EVA Sys Xfer Bag 2 


Remove EMU Servicing Kit s/n 5004 from EVA Sys Xfer Bag 2 and 
deploy in E-Lk 


Gather EMU Servicing Kit s/n 5002 and stow in EVA Sys Xfer Bag 2 
Remove SCOFs s/n 1012 and 1014 and stow in EMU Equipment Bag 
Gather SCOFs s/n 1011 and 1013 and stow in EVA Sys Xfer Bag 2 


Remove BTA Assembly s/n 1003 from EVA Sys Xfer Bag 2 and 
stow in the outside pocket of MO-2 bag 1038 


Gather BTA Assembly s/n 1004 and stow in EVA Sys Xfer Bag 2 


Remove 85-ft Safety Tethers #25 and #27 and D-ring Extender s/n 1003 
and deploy on Tether Staging area 


Gather 85-ft Safety Tethers #22 and #21 and stow in EVA Sys Xfer Bag 2 
Remove DIDBs unused (2) and stow іп A/L1D1 B2 


Gather SODF/FDF Cue Cards from ISS airlock per EVA Sys Xfer Bag 1 
table below 


Config/verify items listed below are in specified bags 
Transfer bags and EMUs to shuttle 
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POST EVA RECONFIG AND TRANSFER TO SHUTTLE (30 min) (Cont) 


EMU 3009 (Wh) EMU 3006 (Mg) 
О DIDB Restraint Bag О DIDB Restraint Bag 
О ECOK O ECOK 
O LCVG (Wh) O LCVG (MoO 
О Helmet (Увип shade down, cover installed) | Helmet (Vsun shade down, cover installed) 
О Valsalva О Valsalva 
П ЕМІ) Gloves (Wh1) О EMU Gloves (Mg1) 
О EMU Battery (s/n 2099) О EMU Battery (s/n 2100) 
O ПОН (2002) О ПОН (2012) 
O LTA O LTA 
LI O 2 Comm Caps O 1 Comm Cap 


O O LIOH (CCC) (2) (expended from EVA 1) s/n 2014 & 2025 
П ISS EVA Systems Checklist (2) with Red Stripe and No Stripe (Old ISS Checklist) 
O FDF: EVA Checklist STS-135 (1) with Red Stripe 
O EVA Ziplock 
O STS-135 CONSUMABLES TRACKING CUE CARD 
О O EXPEDITED SUIT DOFFING/EMERGENCY UNDOCKING EVA TRANSFER 
CUE CARD 
О ISLE PREBREATHE CUE CARD (Old ISS CC) 
O AMMONIA CONTAMINATION TEST CUE CARD 
O EXERCISE PREBREATHE CUE CARD (Old ISS CC) 
O CREWLOCK DEPRESS/REPRESS CUE CARD (Old 155 СС) 
O CREWLOCK DEPRESS/REPRESS CUE CARD WITHOUT IV (Old ISS CC) 
O JOINT EXPEDITED EGRESS CUE CARD 
O Nikon 10.5mm Lens (used during EVA) 
O EVA Camera Thermal Blanket (s/n 1007) 
О Lens Cap Assembly, 23mm, 35mm, 50mm (s/n 1037) 


EVASYSXFERBAG 2 


П ЕМІ) Servicing Kit (s/n 5002) 

О SOP Checkout Fixture (SCOF) s/n 1011 
[] SOP Checkout Fixture (SCOF) s/n 1013 
[] 85-ft Safety Tether #22 

[] 85-ft Safety Tether #21 


О O COLT Caps (2) s/n 1001 and 1003 


17. Report to MCC-H when transfer complete 


йт | Destination | Xfer Status | 
EMU s/n 3006 Middeck 

EMU s/n 3009 Middeck 
EVA Sys XferBag1 М 


ү 
Г 
EVA Sys Xfer Вад 1 Middeck (7 
EVA Sys Xfer Вад 2 Middeck 
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EVA ОМРАСК AND STOW (60 min) | 


МОТЕ 
This procedure assumes that transfer items were preconfigured 
per EVA PREP FOR TRANSFER TO SHUTTLE 


1. Unpack and stow items per table below; report status to MCC-H when 


complete: 
I . Final 
Initial Location . | Transfer 
(After Transfer) Er Status 
n uttie 


О EMU 3009 (Wh) | бфа-АР | 
О EMU 3006 (Mg) | | Pot-AP | o | 


О SOP Checkout Fixture (SCOF) s/n 1011 Vol H (MD23R) 
О SOP Checkout Fixture (SCOF) s/n 1013 EVA Sys EMU Equipment 
Xfer Bag 2 Bag main 
compartment 


[1 EMU Servicing Kit s/n 5002 EVA Sys Vol H (MD23R) 
Xfer Bag2 | EVA1INBD Bag 


П ISS EVA Systems Checklist (2) 
LI FDF: EVA Checklist 
[] STS-135 CONSUMABLES TRACKING CUE 
CARD 
LIL] EXPEDITED SUIT DOFFING/EMERGENCY 
UNDOCKING EVA TRANSFER CUE CARD 
(2) 
О ISLE PREBREATHE CUE CARD EVA Sys SODF Locker 
П EXERCISE PREBREATHE CUE CARD Xfer Bag 1 (МЕБТК) 
О CREWLOCK DEPRESS/REPRESS 
CUE CARD 
О CREWLOCK DEPRESS/REPRESS 
CUE CARD WITHOUT IV 
ПІ AMMONIA CONTAMINATION TEST 
CUE CARD 
О JOINT EXPEDITED EGRESS CUE CARD 
| n 


O Nikon 10.5mm Lens (marked for EVA use) EVA Sys Still Camera 
Xfer Вад 1 Bag, Locker 
А17 


О EVA Camera Thermal Blanket (s/n 1007) EVA Sys DTV Ba 
О Lens Cap Assembly, 23mm, 35mm, 50mm Xfer Bag 1 9, 
Locker А16 
(5/п 1035) 

О 85-ft Safety Tethers (2) EVA Sys 

О Bends Treatment Adapter w/wrench 1004 Xfer Bag 2 ENDO DOE 

О ПОН s/n 2014 EVA Sys Baa D 

О ПОН s/n 2025 Xfer Bag 1 ag 

O O COLT Caps (2) s/n 1001 and 1003 EVA Sys B 
ag D 

Xfer Bag 2 


ПП ЕУА Systems Xfer Bags 1 & 2 (2) Middeck A/L Floor Bag 
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EMU PLSS TAB INSTALL (10 min) 

OBJECTIVE: 

To assemble Kapton lanyard for PLSS zippers. This procedure allows crewmembers 
to easily unzip PLSS with gloved hands in case of a Metox canister changeout 


NOTE: Tape will be installed on EMUs 3006 and 3015 prior to launch 


MATERIALS: 
Kapton Tape - МОР104 В1 .5 СТВ 1178 (1 inch width) 


TOOLS: 
Scissors - ЕМІ) Servicing Kit, E-Lk Deployed 


1. Gather Kapton tape and scissors 
2. Cut 8-in piece of Kapton tape 


3. Fold tape lengthwise over onto itself in half, twice 


Figure 1.- Fold tape. 


4. Smooth out creases to make flat surface 
NOTE: Tape does not have to be completely flat 


Figure 2.- Creasing tape. 
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EMU PLSS TAB INSTALL (10 min) (Cont) 


5. Hold one end of tape and fold over the tip lengthwise, then thread it through hole 
on the zipper 


Figure 3.- Threading tape. 
6. Pull through zipper hole doubling the tape, making lanyard tails 


7. Wrap a second piece of tape onto the lanyard tails starting at the tail end with 
adhesive side down 


Figure 4.- Wrapping lanyard. 


8. Continue wrapping tape in a corkscrew pattern 


9. Тиск Kapton lanyard under TMG and Velcro down 
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CHECKOUTS 


EMU:CHECKOU rasen nenne TEMP FS 3-2 
EMU POWERUP AND COMM CHECK not ы ананы тары ыы TEMP FS 3-2 
PRIMARY REGULATOR/FAN/PUMP CHECK ...............0....2...1.11...00010000000 00000 ІП Ы 3-4 
SOP СНЕС Ка et 3-5 
BATTERY CHARGE CHECK ЛА ers ооо ЫЫЫ ыда айы ынкы БЫ еде 3-6 
BATTERY CHARGE CHECK TERM: za omen 3-6 
EMU SWAP DURING CHECKOLULI........................... ei ae an 3-/ 
POST EMU C/IOPECONF|S Q uyu ana ысына АДА ОО ре 3-/ 

SAFER CHECKOUT анам ы ae ie 3-8 

SELF TEST SEQUENCE анк een 3-9 

SAFER CHECKOUT RESULTS хааа аа ар алында ына u ы ына ти СС 3-10 

SAFER STATUS TROUBLESHOOTING Asse CC 3-11 

REBA POWERED HARDWARE CHECKOUT ........................................... 3-12 

PSS ie WIC Gi OUT Seren ee RENEE EE FS 3-13 | 
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CHECKOUTS 


СНЕСКООТ5 


EMU CHECKOUT 


NOTE 
Procedures are written for simultaneous 
C/O of EMUs # (stbd) and # 
(port) in airlock. An additional C/O of 
EMU(s) # uses Same procedure 
after performing EMU SWAP during C/O 


X: SM 60 SM TABLE MAINT 


1. Contact MCC for uplink of SM ALERT TMBU (if desired) 
Changes enclosed in 


___ Рагат Мате |РаәтіП | Lower Limit | Upper Limit 


EXT АЛ. H2O LINE T 


EXT АЛ. H2O SPLY ZN 1 T 0640181 


43 
EXT A/LLCG 2 SPLY ZN1T | 0640182 


EXT АЛ. H2O LINE T2 
EXT АЛ. H2O SPLY ZN2T 0640184 


48 
EXT A/LLCG 2 SPLY ZN2T | 0640185 


EXT АЛ. O2 LN T 
EXT A/L O2 SPLY ZN2T 0640186 


VOLTS EMU2 


| os | в ` 
ЕХТ АЛ. ВАТТ СНАВСЕВ 
VOLTS EMU 1 0640210 OSL 
0640213 OSL 


EMU POWERUP AND COMM CHECK (15 min) 


BOTH DCM 
AW18H 
EV AW18D 
BOTH DCM 
IV AIR 
R14:C 


>: 


NOTE 
If procedure is being repeated for 3rd EMU # 
only, other previously checked EMU # is reqd 
in airlock to perform ЕМУ POWERUP and COMM 
CHECK procedures to verify EMU-to-EMU comm. 


PWR RESTART | msg and BITE light should be 


illuminated whenever EMU power is cycled. Display 
and tone tests only occur during cold restarts 


Retrieve, position SCUs; remove DCM covers 
Connect SCUS to DCM, vlocked 
PWR — ВАТТ 


CAUTION 


EMU must be on BATT pwr when 
airlock power supply is turned on 


PWR/BATT CHGR EMU 1,2 MODE (two) — PWR 


BUS SEL (two) - MNA(MNB) 


6. NEMU INPUT 1,2 volts - 18.0-20.0 
7. NAIRLK AUD PWR - OFF 
8. COMM mode — ALT 
9. ҮСотт FREQ — LOW 
10. VAUD СТВ UHF A/G 1,2 (two) — OFF 


АГА — T/R 


11. vcb MNA ОНЕ EVA - cl 
VMNC ОНЕ EVA - сі 
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ISS EMU CHECKOUT (105 min) | 


OBJECTIVE: 


Verify all systems on the Extravehicular Mobility Unit (EMU) are functional prior to use. Shuttle 
EMUs will remain in ISS A/L after checkout until post Resize. LTA Restraint Bags will be 
unbuttoned and left attached to the LTA Strap D-Rings for reinstallation. 


NOTE 
1. Procedure is written for simultaneous checkout of two EMUS. 


2. PWR RESTART [message occurs and BITE light is illuminated 
whenever EMU power is cycled. Display and tone tests only occur 
during cold restarts. 


EMU 1. wHelmet —|— HUT 
2. Comm сар |< electrical harness 
3. NLTA installed 
4. NLiOH Canister installed 
Battery installed 
UIA 5. NOXYGEN EMU 1,2 vlv (two) - CLOSE 
6. CONFIGURING O2 SYSTEM 


MCC-H Airlock: ECLSS: O2 Hi Pressure Supply Valve 


AL O2 Hi Pressure Supply Valve 


cmd Open (УАсша! Position — Open) 


POWERING UP EMUS/CHECKING HARDLINE COMM 


UIA 7. Nsw PWR ЕУ-1,2 (two) — OFF 

VPWR EV-1,2 LEDs (four) — Off 

VEMU O2 SUPPLY PRESS gauge: 850 to 950 
C-Lk wall 8. Remove SCU from stowage straps and pouches. 

Transfer SCU to E-Lk. 
DCM 9. Remove DCM Cover and affix with Velcro to DCM. 
10. SCU |< DCM 
VSCU locked 


11. sw POWER — BATT 
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ISS EMU CHECKOUT (105 тт) (Cont) 


EMU must be оп ВАТТ power when UIA suit power is turned on. 


PSA 12. «sw SUIT SELECT (two) — OFF 


Уви EMU MODE EMU 1,2 (two) — PWR 
13. sw МАМ POWER — ON 
УМАМ POWER LED - Оп 
14. sw SUIT SELECT (two) — EMU 1,2 
VEMU 1,2 LEDs (two) — On 
VEMU 1,2 Volts: 18.0 to 19.0 
UIA 15. sw PWR ЕУ-1,2 (two) — ОМ 
VPWR EV-1,2 EMU LEDs (two) — On 
ATU 4,5 16. NEACP Y-cable |< ATUs 
EACP 17. NEACP Y-cable |< EACP 
sw PWR — ON 
ҮЕМ 1,2 mode sel (two) - DUAL 
IV ATU 6 18. Connect headset. 
АТ05 4,5,6 19. pb PTT —> Press 
pb 5 — Press 
\Display — '5T' and other loops, as required 
\Display — 'DUAL' 
EV1,2 20. Don Comm Caps 
DCM 21. sw COMM mode — HL 


NOTE 


After the next step, be prepared to verify no missing segments on 
display and that all tones are audible. 


22. sw POWER — SCU 
23. Verify no missing segments during display test. 


Verify BITE light extinguishes. 
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15$ ЕМУ СНЕСКОЧТ (105 тт) (Cont) 
Verify status (continuous) tone and warble tone аге audible. 
Report any anomalies to MCC-H. 
24. Perform IV/EV comm check. (Any ATU with Loop 5T called up) 
IV АТО 4,56 25. pb HANG UP — Press 
pb 5 — Press 
EACP 26. sw PWR — OFF 
2/. CONFIGURING FOR CONTINUOUS EMU БАТА 
DCM sw DISP — STATUS, until displayed 
sw DISP — YES (hold for 2 seconds) 
sw DISP — STATUS, until displayed 
sw DISP — YES (hold for 2 seconds) 
Verify displayed 
CHECKING EMU RADIOS/417.1 MHZ 
IV ATU 6 28. pb1- PRESS 
\Display — '1TG' and other loops, as required 


\Display — 'DUAL' 


NOTE 


The EMUS will be hot mic to MCC-H on Public 1 once the COMM modes 
аге taken out of hardline (HL) and the Comm FREQs are in LOW. 


EV1,2 DCM 29 sw COMM mode — PRI 
30. sw Comm FREQ — HIGH 


NOTE 


The Big Loop will be disabled while ISS UHF is in high frequency. 
(Steps 31 - 37) 


31. Inform Shuttle crew that the Big Loop will be disabled while in 
High Frequency - 10 mins. 
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ISS EMU CHECKOUT (105 тт) (Cont) 


МСС-Н 


EV1,2 


EV1,2 DCM 


EV1,2 DCM 


MCC-H 


EV1,2 


EV1,2 DCM 


32. 


33. 


34. 


35. 


36. 


of. 


38. 


39. 


40. 


41. 


Switching UHF 2 to High Frequency 


C&T: UHF: Configuration 


UHF Configuration 


‘Frequency’ 
cmd High Freq 

\Pending Frequency: 417.1 MHz 
‘Set Actual Configuration’ 


cmd Set Actual 


Verify no lighted boxes in the Miscompare columns. 


VActual Frequency: 417.1 MHz 


Perform IV/EV/MCC-H comm check. 


sw COMM mode — ALT 


Perform IV/EV comm check. 


CHECKING EMU RADIOS/414.2 MHZ 


sw Comm FREQ — LOW 


Switching UHF 2 to Low Frequency 


C&T: UHF: Configuration 


UHF Configuration 


‘Frequency’ 
cmd Low Freq 

\Pending Frequency: 414.2 MHz 
‘Set Actual Configuration’ 


cmd Set Actual 


Verify no lighted boxes in the Miscompare columns. 


VActual Frequency: 414.2 MHz 
Perform IV/EV comm check. 
sw COMM mode — PRI 
Perform IV/EV comm check. 


Doff comm caps. 
Stow in left suit arm. 
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15$ ЕМУ СНЕСКОЧТ (105 тт) (Cont) 


DCM 42. STATUS: |O2 P|: 800 to 950 


— i | 
O2 P: 
800 to 950 psi 


UIA 43. OXYGEN EMU 1,2 ум (two) — OPEN 


44. Install Helmet, lock. 
45. NSuit arms aligned 
\Gloves locked 
ҮНеітеі purge vlv — cl, locked 
DCM 46. PURGE viv сі (dn) 


47. О2АСТ--ІУ 


48. STATUS: [SUIT Pl: 0.4 to 1.4 and stable (compare with gauge) 


49. 002 АСТ — PRESS 
50. STATUS: |SUIT P|: 4.2 to 4.4 and stable (compare with gauge) 
STATUS: |Н2О СР! 14.0 to 16.0 


STATUS: |H2O WP}: 14.0 to 16.0 


SUIT P (PRESS): 
4.2 to 4.4 


Н2О GP: 
14.0 to 16.0 
H2O WP: 
14.0 to 16.0 


51. sw DISP —STATUS, until | ЕАК CHECK? | displayed 


sw DISP — YES (hold for 2 seconds) 
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15$ ЕМУ СНЕСКОЧТ (105 тт) (Cont) 


Follow displayed instructions. 


Ем 
SUIT AP: 
< 0.3 psi 


kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 


* 


Ы If LEAKAGE/HI SUIT P| msg occurs 


* 
Perform 2.115 FAILED LEAK CHECK (14.7/10.2 PSIA) 
(SODF: 155 EVA SYS: ЕМУ CONTINGENCY), then: 


kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 


52. 02 ACT — OFF 
53. PURGE vlv — op (up) 
54. STATUS: < 0.4 (compare with gauge) 
55. То completely equalize EMU AP 
55.1 Glove —|— EMU 
55.2 Glove |< EMU 
56. Helmet —| HUT 
Stow Helmet 
57. Waist ring <|-> HUT 
Secure LTA. 
Remove Multiple Water Connector cover. 
58. Cooling loop jumper —|<— Multiple Water Connector 
59. Multiple Water Connector locked 
DCM 60. NTemp control мм — Max С 


NOTE 
Steps 61 - 75 operations will be completed serially. 


Minimize fan operation with O2 ACT — OFF (-2 minutes). 
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15$ ЕМУ СНЕСКОЧТ (105 тт) (Cont) 


DCM 61. 


(ЛА 62. 


DCM 63. 

64. 

C-Lk wall 69. 
66. 

DCM 67 

EMU 68. 

69. 


sw POWER — ВАТТ 


sw PWR EV-1,2 (two) — OFF 


VPWR ЕУ-1,2 LEDs (four) — Off 


VPWR EV-1,2 VOLTS: ~00.0 


NOTE 


The SCU will be disconnected so that SCU water will not be 
circulated through the suit during fan on activities. 


SCU —|— DCM 
Install DCM cover. 
Insert SCU in stowage pouch. 


sw FAN — ОМ 


Expect ВАТ AMPS HI| message 
Sw DISP PRO 


Verify flow at neck ring vent port. 


. NSTATUS: ВАТ AMPSE 2.4 to 6.5 


| EM | 1 || 2 | 3 | 
BATT AMPS: 
2.4 to 6.5 


Install SCOF, lock. 


NOTE 
To ensure good pump flow verify bubbles moving in the cooling loop 


jumper after the O2 Act taken to IV mode. The bubbles may 
dissipate quickly after flow started. 


O2 ACT > IV (Possible |02 USE НІ message) 
Expect МО VENT FLOW| message, sw DISP — PRO 


Verify Flow in Cooling Loop Jumper (LCVG). 


kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 


* 


* 


* 


If no flow in Cooling Loop Jumper 

x Depress and hold pump priming valve on back of EMU, 
while slowly cycling TCV between 7 and Max C (30 
seconds minimum). 


kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 
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15$ ЕМУ СНЕСКОЧТ (105 тт) (Cont) 
DCM 70. STATUS: > 16.8 
VSTATUS: ВАТ AMPS}: 2.4 to 4.0 (decrease from step 67) 


STATUS: ВРМ: 19.0 to 20.0 К 


BAT VDC: 2 16.5 


| 1. | 2 | 3 | 
BAT AMPS: 
2.4 to 4.0 
RPM: 
19.0 to 20.0k 
71. NFan noise steady 


72. O2 ACT OFF (expect|O2 IS OFF| message) 


(3. SW ЕАМ OFF 


74. sw POWER — SCU (wait 10 seconds) 
75. sw POWER — ВАТТ (to reset X-State) 


NOTE 
Steps 76 - 86 operations will be completed serially. 


CHECKING SOP (2 MINUTES/EMU) 


76. CONFIGURING FOR CONTINUOUS EMU DATA 


DCM sw DISP — STATUS, until ПОАТА?СОМВО displayed 


sw DISP — YES (hold for 2 seconds) 


sw DISP — STATUS, until DATA ЕМИ? displayed 


sw DISP — YES (hold for 2 seconds) 


Verify DATA?EMU! displayed 
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ISS EMU CHECKOUT (105 тт) (Cont) 


77. STATUS: ISOP PI: 5410 to 6800 


x EM) | 1 || 2 | 3 | 
SOP P: 
5410 to 6800 


SOP 78. NSOP gauge 5400 to 6800 (reference Figure 1) 


Note SOP interstage gauge. 


| | EMU | 1 | 2 | 83 —_ 
SOP GAUGE: 
ЕСЕН БЕНЕН БЕНЕН БЕНЕН 
INT GAUGE: 
0 to 600 


f X. | | Manual Override | 
er i - 2 er Lever 
сора |Manuallever | 
Depress Direction | 


|“ 


Figure 1.- SOP Gauges and Manual Override Lever. 


PCS 79. NMCC-H if Cabin Temp required 


Airlock: ECLSS 


Airlock ECLSS 


‘Equipment Lock' 


\Cab Temp 
CAB TEMP] 
DCM 80. өм DISP — STATUS until displayed 
sw DISP — YES (hold for 2 seconds) to lock parameter 


NOTE 


Minimize the duration of pressing down on the manual override to 
conserve SOP pressure. 


81. While pressing down on the SOP manual override (30 seconds 
А maximum) 


SOP VSOP interstage gauge < 600 
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ISS EMU CHECKOUT (105 тт) (Cont) 


DCM 


(ЛА 


PSA 


MCC-H 


82. 


83. 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


91. 


92. 


93. 


VSTATUS: |SUIT Pl: 3.4 to 3.9 and stable 


| EMU 
INT GAUGE: 
« 600 


SUIT P: 
3.4 to 3.9 


| 


SOP P: 
5410 to 6800 


Remove SCOF, stow in ЕМУ Equipment Bag. 


sw COMM mode — OFF 


\sw Comm FREQ — LOW 


sw POWER — ӘСІ) 

LCVG (cooling loop jumper) —|— Multiple Water Connector 
Stow LCVG in HUT. 

Install Multiple Water Connector cover. 

Remove Comm Caps and stow in LTA Restraint Bag pouch. 
Install Helmet |< HUT 

Re-stow ECOKs inside EMUs. 

Install LTA |< HUT 

Bundle suit up, install LTA Restraint Bag on EMU 3006 (Mg) only. 
OXYGEN EMU 1,2 мм (two) — CLOSE 


sw SUIT SELECT (two) — OFF 


VSUIT SELECT LEDs (four) — Off 


sw MAIN POWER — OFF 


\MAIN POWER LED - Off 


Check MCC-H if data reporting required. 
RECONFIGURING O2 SYSTEM 


Airlock: ECLSS: O2 Hi Pressure Supply Valve 


AL O2 Hi Pressure Supply Valve 


cmd Close (vActual Position — Closed) 
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TIMELINES 


ЕУА 1 
EVA TL SUMMAR Y, TIME LINE: ысына u ыры ыы ын аттана адыры FS 7-3 
LF VAT OOL cum FS /-4 
EVA E BRIEFING CARD веб ана ec FS 7-6 
ВЕНЫ. iip mE FS 7-/ 
EVA 1 NOTES/CAUTIONS/WARNINGS нее FS /-10 
EVA EGRESS) ЕТЕШ ооо ооо FS 7-17 
REMOVE PM FRAM; FROM ESP:2 anna qr eub vel тары еа FS /-20 
TRANSFER PM FRAM TO PEB ¿u een ашыла FS 7-21 
INSTALL PM: FRAM ON LMG nennen nei FS 7-22 
REMOVE RRMIERANM FROM ELM О о ae ERBE FS 7-23 
TRANSFERIRRM FRAM TO EOT E esse aan FS 7-24 
INSTALL RRMERAM ON EQT Pyari ааа аа ссы FS 7-25 
MISSE 8 ORMATE Ш R/W INSTALL ON ЕСС-2..................................... а. FS /-26 
SSRMS CLEANUP КН ТТТ... 7 FS 7-28 
FGB PDGF TROUBLESHOOTING ааа н ea a: FS 7-28a | 
PMAS COVER Ip MP FS 7-29 
EVA ЕОЕЕАНОРЬ СВЕ Бнрок a ота FS 7-30 
EVA 1 TASK DATA - PM TRANSFER ................................... E FS 7-31 
EVA 1 TASK DATA - RRM ТКАМӘБРЕНК..............л.ылы аа. FS 7-33 
EVA 1 TASK DATA - MISSE 8 ОКМАТЕ 1... ннененеененене FS 7-38 
EVA 1 TASK DATA — FGB PDGF ТКОЦВІЕЅНООТІМС.................................. FS 7-39 
EVA 1 TASK DATA - PMAS COVER ІМЅТАЦЕ.................................................. FS 7-43 
GET-AHEADS 

S1- 52133. CGETAHEAD nee sasata hu FS 7-45 
FGB PDGF 1553 DATA CABLE INSTALL ...................... ar Hee FS 7-46 
FGB PDGF 1553 DATA CABLE INSTALL — TASK ПАТА............................ FS /-48 
PORT-CEIACART REC O NEI ы ани О FS /-51 
SSRIMS.BASE BIELBOWELPA.RSR iir eb ыны ыстан ben а ынан бына FS /-53 
SSRMS BASE B ELBOW СЕРА R&R - TASK РАТА......................................... FS /-55 
SLEFARCOP-CLAMP RELEASE puntate een en FS /-56 
51 FHRC P-CLAMP RELEASE — TASK ПАТА........................ FS /-5/ 
TOOL КЕСОМЕСОВАШО М а ОО ы e cte TEM FS /-59 
САР SPANIEN TAE: de айынан ы art ғанын ныт шарана ento FS /-66 
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TIMELINES 


TIMELINES 


This Page Intentionally Blank 


FS /-2 


EVA/135/FIN 


EVA 1 SUMMARY TIMELINE 


IVISSRMS 
HR : MIN 


SSRMS at ST install position near 
ESP-2 


SSRMS Maneuver to PM FRAM 
release 
ESP-2 PM FRAM inhibits in place 


SSRMS Maneuver to ESP-2 
clearance (-00:30 to PLB) 


LMC RRM FRAM inhibits in place 
SSRMS Maneuver to EOTP (-00:30) 


EOTP RRM FRAM inhibits in place 


SSRMS Maneuver to ESP-2 egress 
osition u) в 
LC-2 MISSE 8 inhibits in place 


SSRMS Maneuver to park position 
SSRMS RWS in Backup 


EV1 EV2 


EGRESS/SETUP (01:00) EGRESS/SETUP (01:00) 
° Post Depress and Egress ° Post Depress and Egress 


Install COLTs SSRMS Setup 


REMOVE PM ERAM FROM ESP-2 (00:30) REMOVE РМ FRAM FROM ESP-2 (00:30) 
° Rotate PM 


TRANSFER РМ FRAM TO PLB (00:30) TRANSFER PM FRAM TO PLB (00:30) 


INSTALL PM FRAM ON LMC (00:30) INSTALL PM FRAM ON LMC (00:30) 


Swap Crew on SSRMS Swap Crew on SSRMS 


REMOVE RRM FRAM FROM LMC (00:20) REMOVE RRM FRAM FROM LMC (00:20) 


TRANSFER RRM FRAM TO EOTP (00:30) TRANSFER RRM FRAM TO EOTP (00:30) 


SSRMS CLEANUP (00:45) MISSE 8 ОКМАТЕ-Ш RW INSTALL ON ELC-2 (01:20) 


FGB PDGF TROUBLESHOOTING (00:35) 


РМАЗ COVER INSTALL (00:45) PMA3 COVER INSTALL (00:45) 


INSTALL RRM FRAM ON ЕОТР (00:20) INSTALL RRM FRAM ON EOTP (00:20) 


CLEANUP/INGRESS (00:45) CLEANUP/INGRESS (00:45) 
e Cleanup (00:15) e Cleanup (00:15) 
° Ingress and Pre-Repress (00:30) ° Ingress and Pre-Repress (00:30) 
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EVA 1 


EVA 1 TOOL CONFIG 


ЕУІ 
[Е] mws 
LIL] BRT (L) 
LIL] RET (sm-sm) 
[ ] Wire Tie (2 short, 2 long) 
T-Bar 
Wire Tie (3) 
RET (sm-sm) 
НО WIF Adapter (w/PIP Pin) 
[ ] RET w/PIP Pin 
ЦІ RET (sm-sm) (from COLT & gap spanner stow) 
[ ] Adj Equip Tether (sm-sm) (behind MWS) 
[ ] Adj Equip Tether (sm-sm) (behind MWS) 
[ШЇ 
Е 


Ц 


L 


Bn 
us) 


EN 


Adj Equip Tether (sm-sm) (Left D-ring) 
Adj Equip Tether (sm-sm) (Right D-ring) 
[ ] Small ISS Trash Bag 
(Left/Outer short wire tied — 3 twists) 
НО COLT cap 
LIL] COLT Сар 
LIL] Swing Arm (Б) 
ЦІ RET (sm-sm) 
LIL] РСТ [AA 6.3 ft-lb, CAL, MTL 30.5] s/n 
LIL] РСТ Battery s/n 
LILI 7/16 (wobble) Socket-6 ext 
LILI D-ring Extender (2, R & L D-ring) 
[IC] ST Pack (85-ft + 85-ft to В D-ring Ext) 
LIL] waist Tether (L on D-ring Ext) 
LIL] waist Tether (В on D-ring, to Crew ST reel) 
LIL] SAFER 
LILI wys 


ГОРЕ ии 


NOTE: Prior to use, inspect the following hardware: 
RET cords for fraying 
Inspect Load Alleviating Straps and D-ring Extenders; 
ref CREW TETHER INSPECTIONS, ISS EVA Tasks 
Checklist: 
1. MMOD/general damage 
2. Discoloration 


3. Tack Stitching 
4. Red Band 
L] ISS Trash Bag: Zipper closed 
Bristle deformation/damage, after having stowed tools 
L] BRT joint screws not loose 
ЫШ COLT sliders in OPEN position 
ОШ COLT unlock caps installed, with Velcro & RET 
items are transferred from Shuttle 


Tether Counts: GREEN RETs 
RETs (sm-sm) = 16/16 RETs (PIP Pin) = 4/5 
Adj Ед Tethers = 10/10 sm; 2/2 Lg 


RETs (Lg-sm) = 5/8 


ЕМА 1 


EV2 
LIL] мм 
LIL] BRT (L) 
[LIL] ВЕТ (sm-sm) 


ПО T-Bar 
LILI Wire Tie (3) 
ШШ ВЕТ (sm-sm) 
ГІП RET w/PIP Pin 
ПО) Adj Equip Tether (sm-sm) (behind MWS) 
ПО Adj Equip Tether (sm-sm) (Fairlead) 
LIL] Adj Equip Tether (sm-sm) (Fairlead) 
ПО small ISS Trash Bag 
(Left/Outer short wire tied — 3 twists) 
ГІП RET wPIP Pin 
ПО WIF Adapter (w/PIP Pin) 
LILI Swing Arm (Б) 
LIL] ВЕТ (sm-sm) 
LIL] РСТ [А4 6.3 ft-lb, CAL, MTL 30.5] s/n 
LIL] PGT Battery s/n 
LIL] 7/16 (wobble) Socket-6 ext 
LIL] D-ring Extender (2, В & L D-ring) 
LIL] 85-ft Safety Tether (В D-ring Ext) (Anchor — A/L) 
LILI 85-ft Safety Tether (В D-ring Ext) (Crew - SSRMS) 
[ 1L] waist Tether (L on D-ring Ext) 
Waist Tether (R on D-ring, to Anchor ST reel) 
SAFER 


GEC 


[ ] ВЕТ (Lg-sm) (stays їп A/L) 
[ ] Adj Equip Tethers (sm-sm) (stays on ORU Bag) 
[| me. ORU Bag (PMA3 Cover) 


[ IL] ВЕТ (sm-sm) 
LIE] 


CL] EVA Camera (w/bracket and Int RET) 
LIL] RET (sm-sm) 
ПО) Needle Nose Pliers 


LIL] RET (Lg-sm) (stays in АЛ.) 
LIL] Medium ORU Bag (СІРА) 
LIL] ВЕТ (sm-sm) 
LIL] Square Scoop 
L] CLPA 
LIL] RET (sm-sm) 
LIL] Square Scoop (on top, for failed СІРА) 


FS 7-4 


[IL] Adj Equip Tether (sm-sm) 

ПІЦ RET (Lg-sm) (stays in АЛ) 

LIL] Crewlock Bag (COLT) 

- [ ] wire Ties (2 long — 3 twists) 


Int RET 1 

[ | Wire tied closest to bag, along external HR 

[ |[ | RET (sm-sm) (Cap to COLT) 
LIE] 


ШЕ 
ГІ Int RET 2 
1 Wire tied 2nd to bag, along external HR 

СЕ] RET (sm-sm) (Cap to COLT) 
(used for gap spanner stow 


LIL] ERAD w/7/16" socket 2" ext (Int RET 3) 
(for RRM FRAM contingency bolt down) 
LIL] RET (sm-sm) 
EVA Camera (w/bracket and int RET) 
LIL] RET (sm-sm) 
ІЛІП Fisheye Camera (w/bracket and int RET) 


LIL] Adj Equip Tether (sm-sm) 
ПІЦ RET (Lg-sm) (Stays in АЛ.) 
LIL] Crewlock Bag (MISSE/Get-ahead) 
LIL] wire Ties (1 short, 1 long - 3 twists) 
Adj Equip Tether (5т-5т) (from internal D-ring 
around MISSE to HR) 
LIL] MISSE 8 ORMATE (іт RET 1; wire tied to 
back of bag; configure during pre-breathe) 
[IL] Ratchet w/7/16" socket 2" ext (Int RET 2) 
LIL] RET (sm-sm) 
[LIL] EVA Camera (w/bracket and Int RET) 
[JL] wire Tie Caddy (Int RET 3) (3 short; 6 long) 
LIL] Socket Caddy (Int RET 4) 
RET (sm-sm) 
ПО EVA Fisheye Camera (w/bracket and Int RET) 


LIL] RET (Lg-sm) (stays in АЛ) 
[ 1L] Adj Equip Tether (Lg-sm) 
LIL] Adj Equip Tether (Lg-sm) 
1553 Data Cable Bag 
ГІП 1553 Cable 
LIL] Fish Stringer 
[ ] Node З Terminator MLI 
CIL] Node 3 Terminator MLI 
CIL] Node 3 Terminator Cap 
LIL] Node 3 Terminator Cap 
LIL] 1553 P1 cap 
ВО 1553 P2 сар 
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EVA 1 TOOL CONFIG (Cont) 


[IL] IV Bag 
ГІЛ Towels (2) 
Г ] Contamination Detection Kit 
LIL] RET (sm-sm, Black) 
LIL] GP Caddy 
LIL] Adjustable Thermal Mittens (2) 
LIL] GP Caddy 
LIL] Adjustable Thermal Mittens (2) 
LIL] RET (sm-sm, Black) 
LIL] Socket Caddy (hatch contingencies) 
LIL] 1/2 Socket-8 ext 
LIL] 7/16 (wobble) Socket-6 ext (spare) 
LIL] RET (sm-sm, Black) 
ГІП DCM Plug (SAFER Hardmount) (2) 


LILI Staging Bag 
[ ] Fish Stringer Tether #1 
L 1L] wire Tie Caddy (6 short; 3 long) 
LILI Velcro/Tape Caddy 
ГІ PGT s/n 
LIL] PGT Battery s/n 
LIL] 7/16 (wobble) Socket-6 ext 
Ratchet Wrench 
Spare WIF Adapter (w/PIP Pin) 
Long Duration Tie-Down Tether 
L] Long Duration Tie-Down Tether 
LIL] Spare 85-ft Safety Tether 
LIL] Fish Stringer Tether #2 (inside tether) 
[ | Connector Cleaner Tool Kit 
LIL] Pry Bar 
IL] MWS Key Strap Assy (on wire tie, to strap) 
LIL] Crewlock Bag (Tool Relocations) (hook to 
outside of Staging Bag) 
[IL] vise Grips (за toolbox) (Int RET 1) 
[IL] Probe (stbd toolbox) (Int RET 2) 
[JL] Pin Straightener Assy (port toolbox) (Int RET 3) 
LIL] Adj Equip Tether (sm-sm) (Int RET 4) 
[ | Short MMOD T-Handle Tool (port toolbox) 
LIL] Short MMOD T-Handle Tool (port toolbox) 
LIL] RET w/PIP Pin 
ПО 1" QD Cap Tool (stbd QD Bag) 
LIL] General Purpose Cutters (Large Cutters) 
(from port toolbox) 


OOL 


Wire ties anchored on Bag eyelet 
and tied to MISSE tether point 


M 


| 


eC. 


m 


е 


! 
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EVA/135/FIN 1 


EVA 1 BRIEFING CARD 


EVA Prep 

Review Morning Timeline/Plan/Tethers 

Work With a Purpose 

Pure O2 Protocol 

Suit Donning Plan — special requests, boot bladder manipulation 
Safer, MWS, Tools, CL, Bag Stowage in A/L 

Airlock Depress Review 


Procedure Review 

Egress Plan (tethers) 

Order of Tasks (summary timeline) 

Translation Paths, Fairleads 

Hazards (no touch, no damage, keep outs, notes, cautions, warnings) 
о Opened MISSE РЕС$ - no touch; РЕС hinges - pinch point 

Contingencies — section 16 

Task Constraints, Potential Get-aheads 

Ingress Plan 


Post EVA 
Suit Doffing 
Tool Reconfig Plan 


Emergencies 

Comm Fail (hand signals, Term EVA, Abort EVA) 
EMU Malfunctions 

Lost Tools/Crewmember (velocity and direction) 
DCS 

Safer Ops 

Crew Rescue 


Reminders/Top Ten 


Gate Closed, Slider Locked, Tether Reel Unlocked 
Pins Straight, No FOD, Good EMI 

PGT Read-back, Turns and Torque with light 
Worksite Departure — tethers and tools clear 
Move Slow - no hopping (slower is faster) 

Body Position is Everything (use space) 

Tether Awareness — all of them 

Suit/Tool Awareness - BRT/PGT/ORU Stowage 
Suit MAL — read down DCM messages 
Discipline and Attention to detail until the end 
Day/Night Checks (Settings, tools, tethers) 


Contingency 
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EVA/135/FIN 1 


EVA 1 INHIBIT PAD 


Orbiter 


TCS (Prior to Egress — Crew) 
IV L12 1. NTCS POWER - OFF 
2. Install Switch Guard to remain in place through EVA 


TriDAR (Prior to Egress — Crew) 


IV L12L 1. VTriDAR POWER - OFF (tb-bp) 
(SSP2) 


KU-Band Antenna (Prior to Egress — INCO) 


MCC-H 1. VKU-BAND Mask - active 
2. VKU-BAND EVA Protect Box - active 


RCS (Prior to translation into payload bay — Crew/PROP/GNC) 
If EV crew « 27 ft from FRCS 
IV 1. NDAP: VERN, FREE, LOZ 
O14,15,16 2. NRJDF F1, F2, ЕЗ, FA МАМЕ DRIVER (four) — OFF 
LOGIC (four) — OFF 
MCC-H 3. NAbove RCS config 
IV 4. NRCS F - ITEM 1 EXEC (*) 
МЕТ DES F1U - ITEM 17 (*) 
F3U — ITEM 19 (*) 
F2U — ITEM 21 (*) 


LOCATION DEPENDENT INHIBITS 
S-Band Antennas (Prior to translation into payload bay — Crew) 


NOTE 
Possible loss of comm when forced LL FWD antenna 


If EV crew « 2 ft from S-Band antenna 
1. S-BAND FM ANT - XMIT LOWER/RCVR UPPER 
2. NMCC, lower antenna selected 
If no comm, or on MCC GO 
3. S-BAND PM ANT - LL FWD 
When EVA crewmember at least 2 ft away from all S-Band upper 
antennas 
4. S-BAND PM ANT - GPC 


TASK SPECIFIC INHIBITS 


Failed PM Install on LMC (Prior to Egress) 
(No inhibits required) 


RRM Removal from LMC (Prior to Egress — Crew) 
IV R1 PL AFT MNC - OFF 
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USOS (1) 


PCU (Prior to Egress - PHALCON) 


NOTE 
РСО5 may require up to a 1-hr warmup period before they are operational 


MCC-H 1. NPCUS (two) operational in discharge mode and one of the 
following: 

a. CCS PCU EVA hazard control FDIR enabled 

b. Only allowed arrays unshunted and oriented « 105? from 
velocity vector 

If one or both PCUS failed 

2. Only allowed arrays unshunted and oriented « 105? from 

velocity vector 


CUCU (Prior to Egress — Crew) 

IV — (LAB104) 
1. \cb POWER А, B [two] - OPEN 
2. Ncb LINK 1,2 [two] - OPEN 


MISSE 8 (Prior to Egress — POD) 
POIC Prior to EV Hatch Open 
1. ELC-2 ExPA-2 Discrete Channel 6 — Disabled 


ALL EVAs 


Ground Radar (Prior to Egress — TOPO) 
MCC-H 1. VTOPO console, ground radar restrictions in place for EVA 
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EVA 1 ІМНІВІТ PAD (Cont) 
RSOS 


SM Antennas (Prior to Egress — RIO) 
IV 1. ARISS (Ham Radio) — Deactivate 
MCC-M 2. GTS - Deactivate 

3. Napor (РСПИ) — Deactivate 


ICS-EF Antenna (Prior to Egress — SSIPC) 
SSIPC 1. ICS MOD - OFF 
ICS UPC - OFF 
ICS НРА — OFF 
HPA ON and UPC ON commands are cleared (not present) 
in the ICS stored command queue 


USOS (2) 
LOCATION DEPENDENT INHIBITS 
Lab Window (Prior to Egress — Crew) 


IV If EV crew less than 10 ft from window or in window FOV, close 


window shutter 


Cupola Windows (Prior to Starting Task — PMA3 Cover Install — Crew) 
IV If EV crew less than 10 ft from window, coordinate shutter 
opening/closing with EV crew and minimize time shutter is open 


Bluetooth Stethoscope (Prior to Egress — SSIPC) 
SSIPC If EV crew translating on JEM 
1. Electronic Stethoscope - OFF 
2. JEM Medical Laptop — Bluetooth Disabled 


Mobile Transporter (Prior to Egress - ROBO) 
MCC-H If EV crew « 1.5 meters from MT 


1. VMT latched 


SPDM (Prior to Egress - ROBO) 
MCC-H If EV crew translating or working on SPDM 
1. VSPDM in Keep Alive configuration 
2. NPSU - Operational 
3. NSACU1(2) - Operational 
4. NBody Prime(Redundant) — Keep Alive or Off 
5. NSPDM Arm 1(2) — Keep Alive 


ALL EVAs 
HAM Radio (Prior to Egress — Crew) 
IV 1. HAM Radio - Deactivate 


SSPTS (Prior to Egress - PHALCON) 

MCC-H If EV crew working within 2 ft of SSPTS cables 
1. RPCM LA2A3B D RPC 1 - Open, Close Ста Inhibit 
2. RPCM 214В A RPC 2 - Open, Close Ста Inhibit 
3. ВРСМ Z13B A RPC 2 - Open, Close Ста Inhibit 


TASK SPECIFIC INHIBITS 

Failed PM Removal from ESP-2 (Prior to Task - PHALCON) 

MCC-H RPCM SO4B_F RPC 10 Open/Close Inh — PM Heater 1 Pwr 
RPCM N1RS2 B RPC 6 Open/Close Inh — PM Heater 2 Pwr 


RRM Install on SPDM EOTP (Prior to Egress - ROBO) 
MCC-H Verify SPDM PSU Output Bank A(B) Port #7 — OFF (two) 
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EVA 1 INHIBIT PAD (Cont) 


GET-AHEADS 
LOCATION DEPENDENT INHIBITS 


Starboard TRRJ (Prior to Egress — ORMate Ш Install & FHRC P-Clamps — THOR) 


MCC-H If EV crew working within 2 ft of S1 TRRJ rotation envelope 
(Includes ELC 4) 
1. NDLA 1(2) - LOCKED 0° 
2. NDLA 2(1) - ENGAGED 


Port TRRJ (Prior to EVA — PMA3 Cover Install — THOR) 
MCC-H If EV crew working within 2 ft of P1 TRRJ rotation envelope 
(Includes Node 3 Port Endcone and PMA3) 
1. NDLA 1(2) - LOCKED -45? 
2. NDLA 2(1) - ENGAGED 


SSRMS Base B Elbow CLPA (Prior to Starting Task - ROBO) 
MCC-H RPCM $04В C RPC 4 - Open, Close Ста Inhibit 
RPCM 50ЗА C RPC 2 - Open, Close Ста Inhibit 


EVAs ON PMA1 OR RSOS (LOCATION DEPENDENT) 


RSOS and RSOS Visiting Vehicle Antennas (Includes FGB, SM, DC-1, MRM-1, 


MRM-2, Progress) 
MCC-M 1. VKURS Р [КУРС P] - Deactivated 
2. NKURS А [КУРС A] - Deactivated 
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USOS (3) 


TASK SPECIFIC INHIBITS (2) 
MISSE 8 (Prior to Starting Task — ORMate Ш Install on ELC-2 — POD) 
POIC If EV crew working zenith of plane of MISSE 8 
1. MISSE-8 PASCAL solar cells — Zero voltage bias 
2. ELC-2 ExPA-2 Discrete Channel 1 — Disabled 
3. ELC-2 ExPA-2 28V Operational Power - Disabled 


Starboard SARJ (Prior to Egress — ORMate Ш Install = РНА СОМ) 
MCC-H If EV crew working within 2 ft, outboard of SARJ or reqd per loads 
FR (Includes Outboard faces of Outboard ELCs/ESPs) 
1. NDLA (1) - LOCKED at 225? 
2. All motor setpoints set to zero 
3. All motors deselected 


MCS Configuration (PM xfer, RRM xfer, ORMatE-III Install - ADCO) 
MCC-H When ЕУ on SSRMS w/PM or RRM < 2 ft from structure; 
when ЕУ on ELC-2 for ORMatE-III Install 

1. VDesat Request — Inh 
2. NAuto Att Control handover to RS - Inh (MOD) 


Node 3 J1 FGB and J2 FGB 1553 (Once SSRMS at Park position and prior to 
1553 Get-ahead - ROBO) 
MCC-H If any RWS active, cmd 'Active Assert Backup' 


FGB PDGF Power (Prior to 1553 or PDGF Get-ahead - RIO) 
MCC-M 1. NRACU-6 - OFF 
2. NRACU-5 — OFF 
System power panel (ППС) 313 
RS Crew 1. NBKC Cable 77KM-7228-110-01 — Demated 
2. \BKC Cable 77KM-7228-110 — Demated 


RSOS (3) 
ADDITIONAL ANTENNA INHIBITS FOR EVAs ON RSOS 


(LOCATION DEPENDENT) 


FGB Antennas 
MCC-M . NTORU [ТОРУ] — Deactivated 
. NTV System [TBC] — Deactivated 


Radiotelemetry [БР-9ЦУ-8] — Deactivate 


. NCNPMS [CMTHTI] - Deactivated 


1 
2 
3 
4. NTV System [КЛ-108А] — Deactivated 
5 
6. VKOMPARUS [КИС] — Deactivated 
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EVA 1 NOTES/CAUTIONS/WARNINGS 


8. 


NOTES 


Inspect QDs for damage prior to mating 


For HTV N/C/W refer to 6.100.180 HTV 
NOTES, CAUTIONS, & WARNINGS 
(SODF: EVA TASK) 


CAUTION 


ISS Generic Constraints 


A. Avoid inadvertent contact with 


6. OTSD 


B. Electrical cables 
1. Avoid bend radii < 10 times cable 


diameter 


D. Fluid line flex hoses and QDs 


1. 


2 


3; 


4. 


Avoid bend radii < 14 in for hoses 

with a diameter > 1 т 

Additional care should be taken to 

not exceed bend radii when applying 
loads at the flexible hose to rigid tube 
stub interfaces 

Ensure fluid ОП booties are fully closed 
prior to leaving worksite; wire tie if теда 
Avoid bend radii < 5 in for hoses with 
diameter « 1 in on LAB, SO, S1, P1, 
and 10 in for hoses with diameter 

< 1 in on all other elements 
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CAUTION 


ISS Generic Constraints (Cont) 


F. Other 
1. ITT Cannon connector: On demated 
connectors, do not rotate collar or 
manipulate cable/connector using 
collar or connector tool 
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EVA 1 NOTES/CAUTIONS/WARNINGS (Cont) 


САОТІОМ CAUTION CAUTION 


ISS Truss Constraints ISS Truss Constraints (Cont) ISS U.S. Pressurized Elements Constraints 


A. Avoid inadvertent contact with C. Other A. Avoid inadvertent contact with 
1. EVA crane [PMA1] 


2. Lubricant from Ku-Band SGANT 

gimbals [Z1], CMGs [Z1], and RTAS | 
SO aft face radiator ground strap fasteners [P6,P4,S4,S6] 
GPS antennas (S13 paint) [SO,JLP] can contaminate EMU 

Prevent inadvertent contact of the 

tether shuttle with ETRS when the 

S3/P3 tether shuttle stop is raised 
EETCS/PV radiator flexhoses, away from the rail 
bellows and panels [P6,P4,S4,S6] 
SASA RF group [S1,P1] | 
Heat pipe radiators [71] 
PCU cathode and HCA ports [Z1] 
Ku-Band antenna (SGANT) dish [Z1] 
СМС cover/shells [Z1] 
FPMU [P1] 
SASA high and low gain antennas 
and radiator surfaces [Z1] 


OTP on HAB Tray [S0] 

OBSS composite sections, striker bars, 
grapple fixture shafts, and cable 
harnesses 
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EVA 1 NOTES/CAUTIONS/WARNINGS (Cont) 


САОТІОМ САОТІОМ 


ISS I.P. Elements Constraints 


COL 
A. Awoid inadvertent contact with 
1. COL ARISS and AIS antennas 
[COL-Nadir] 


E 
A. Avoid inadvertent contact with 
1. GPS antennas (513 paint) [SO,JLP] 
2. Open JPM window shutter 
3. JTVE, WVE/EVE, JEF VE cameras 
4. JEMRMS taped radiative surfaces 
[JEU, EE, Cameras] 
JEM АЛ target and pins 
ЗЕЕ ORUs and EFUS (paint and 
lubricant) 
MAXI front and top panel (paint) 
SEDA-AP sensors (HIT, SDOM, and 
AOM) 
Trunnions and UCMs (paint and 
lubricant) [JEF Payloads] 
. RAIDS covers on end of HREP 
. ICS-EF Ka-Band antenna dish 
. Small Fine Arm (SFA) (paint, coating 
and lubricant) 


B. For structural reasons 
1. Avoid kicking MMOD shields between 
JLP and JPM 
2. Avoid tool impact on ICS-EF sensor 


FS /-12 EVA/135/FIN 


EVA 1 NOTES/CAUTIONS/WARNINGS (Cont) 


WARNING 


ISS Generic Constraints 


B. Pinch 
2. ITT Cannon connector rotating housing 


С. 00$ 

1. If QD is in FID when valve is opened 
(bail fwd), QD will leak and fluid line 
may whip 
Do not rotate if in mated/valve open 
configuration 
Bail may kick back suddenly when 
detent button is depressed if pressure 
has built up in spring cavity 


D. Sharp Edges 


Back side of MMOD shield fasteners 
Spring loaded captive EVA fasteners 
(e.g., 6B-boxes, BMRRM, RTAS, 
SARJ Covers); the end of the spring 
may protrude 

SPDM OTOM gripper jaws 


WARNING 


ISS Generic Constraints (Cont) 


E. Thermal 
1. EVA connectors with booties may 
become hot if left uncovered. 
Handling may need to be limited 
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WARNING 


ISS Truss Constraints 


A. Avoid inadvertent contact 
SSU, ECU, beta gimbal platform, 
mast canister, SAW blanket boxes 
unless the beta gimbal is locked and 
the motor is turned off 


Stay 5 ft from moving MT on face 1 
Stay 3.3 ft from Ku-Band (SGANT 
antenna) when powered 

Stay 1 ft from top of STP-H3 (ELC-3) 


B. RF Radiation Exposure 
1. Stay 3.8 ft from S-Band (SASA) high 
gain antenna when powered [S1,P1] 
2. Stay 1.3 ft from S-Band (SASA) low 
gain antenna when powered [S1,P1] 


C. Sharp Edges 

1. Solar array blanket box [P6,S6] 

2. Fastener threads on back of Z1 
U-jumper male FQD panel, if nutplate 
cap missing 

3. Outboard MT rail attachment lug near 
P6 handrail 5333 and gap spanner 
P2 connector on EWIS box TAA-06 
[Zenith/Forward Corner 1 of P5 — SARJ 
at O deg] 
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EVA 1 NOTES/CAUTIONS/WARNINGS (Cont) 


WARNING WARNING WARNING 


ISS Truss Constraints (Cont) 155 0.5. Pressurized Elements Constraints ISS U.S. Pressurized Elements Constraints 
C. Sharp Edges (Cont) (con) 
5. Nickel coated braided copper 
ground straps may contain frayed 
wires [P6,P4,S4,S6] 
6. MMOD strikes on Z1 toolboxes 
7. POAFSE (CSA Logo below MBS 
Mast Camera) 


8. AMS Star Trackers 
2. Adjustable fuse tether (Fish Stringer) 


buckles stowed in Node bag 


6. РММ ROEU and ROFU panels 
(zenith endcone) 
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EVA 1 NOTES/CAUTIONS/WARNINGS (Cont) 


WARNING 


ISS I.P. Elements Constraints 


COL 
A. Avoid inadvertent contact with 
1. SOLAR [COL EPF] 


B. Thermal 
1. Columbus end cones may violate 
touch temperature constraints when 
-75 < В < -60 or 60 < В < 75 


JEM 


A. Avoid inadvertent contact with 
1. ICS-EF sensors 


B. Pinch 
JPM window shutter linkages during 
operation 
JEM cameras (JVTEs, EVE, WVE, 
and JEF VEs) 
JEM EFU latching arms 
JEF SSE latch 
ICS-EF antenna boom 
SEDA-AP mast 
SMILES antenna rotating area 
HREP hinge sides and RAIDS pinch 
areas 
. JEMRMS ЕЕ 
. JEMRMS Small Fine Arm (SFA) 
joints and booms 


WARNING 


ISS I.P. Elements Constraints (Cont) 


JEM (Cont) 

C. Sharp Edges 

Interior of JEMRMS HRMs 
JEMRMS EE opening and snares 
JEM A/L hatch corners 

ICS-EF AHM gears 

MAXI visual star camera 

SMILES baffles (two), baffle base 
bare bolts, and Cold Sky Terminator 
(CST) 

HREP baffles (four) [Star tracker 
aperture Zenith and three instrument 
baffles Aft] 

8. SFA Electro-Mechanical GF (EMGF) 


ЕЗ ЫР ВР 


О. КЕ Radiation Exposure 
1. Stay 0.3 ft from Fwd/Aft JPM PROX 
antenna 


E. Thermal 


2. JEMRMS/JTVE/JEFVE operating 
cameras and lights may radiate 
large amounts of heat 
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WARNING 


Shuttle Constraints 


A. Arcing/Molten Debris 
1. Stay > 2 ft from exposed EFGF 
connector when OBSS berthed, 
powered, and EFGF not grappled 
[PLB] 


C. RF Radiation Exposure 


2. Stay 1 ft from top and side of UHF 
PLB antenna radome surface when 
in high powered mode [ODS truss] 
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EVA 1 NOTES/CAUTIONS/WARNINGS (Cont) 


WARNING 


Shuttle Constraints (Cont) 


E. Thermal 


2. OBSS grapple fixture shafts/cams 
may be hot. Limit handling if required 
3. Stay 27 ft from PRCS when powered 
4. Stay 3 ft Нот VRCS when powered 
5 


Stay 3 ft Нот APU when operating 


F. Contamination 
1. Stay out of the immediate vicinity of 
leaking jet or APU 


Pa Be Tol ook at ate 
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EVA 1 EGRESSISETUP (01:00) | 


IVISSRMS EV1 EV2 
Initial Configuration: Initial Configuration: 
1. УАІ gates closed & hooks locked 1. VAII gates closed & hooks locked 
L Waist Tether to A/L internal D-ring extender L Waist Tether to UIA fwd D-ring 
L Waist Tether to D-ring extender L Waist Tether to D-ring extender 
R Waist Tether to crew tether reel R Waist Tether to A/L tether reel 
R Waist Tether to D-ring R Waist Tether to D-ring 
Green hook to crew ST reel Green hook to R D-ring extender 
Anchor hook to MWS АЛ. 85-ft ST anchor hook to COLT СЛ Bag 
Red hook to R D-ring extender Red hook to R D-ring extender 
Yellow hook to anchor tether reel Yellow hook to MWS 
Lg-sm RET to UIA aft D-ring (for COLT Crewlock 
Bag upon ingress) 


шии ии ии ии 


ЕСКЕ55 (00:15) ЕСКЕ55 (00:15) 
. < Open hatch thermal cover 
1. Start Hatch Thermal Cover clock . Egress АЛ 
РЕТ (30 min) — : Attach EV1 anchor hook to aft external D-ring 


О “Вай closed, slider locked, double locked, reel 
unlockedy 
Release Waist Tether from internal D-ring extender 
Temp stow COLT Crewlock Bag on BRT . Transfer COLT Crewlock Bag with anchor hook 
Attach EV2 anchor hook to fwd external D-ring attached to EV1 
О “Вай closed, slider locked, double locked, reel 
unlocked 


Release Waist Tether from UIA D-ring; egress A/L 


Post crew egress: . Verify SAFER config . Verify SAFER config 

WVS Software: О VL handle down (MAN ISOL Мм — Open) О NL handle down (MAN ISOL Му — Open) 
Select page - RF camera О NR handle down, door closed (HCM - Closed) О NR handle down, door closed (HCM - Closed) 
Sel 'Advanced Controls' ‚ U NWVS - green LED ‚ U WWS - green LED 

S-Band Level (two) - Max 

Stop Hatch Thermal Cover clock . Perform translation adaptation . < Close hatch thermal cover 

РЕТ (30 min)  : Perform translation adaptation 
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EVA 1 EGRESSISETUP (01:00) (Cont) 


9. 


Both "U" brackets engage HR 


SSRMS: 


i | 


Ша > ыу 2 a ста 
ССА as required for ST 
install 


Two lines visible after slider installation 


; 


a 


Both slider paddles popped up 


SSRMS: 


Maneuver to APFR Install 
position 


Notify EV: Brakes on, 
ready for APFR install 


Washer 
flush 
w/end of 
contingency 
pin housing 


EV1 


Stay 1 ft from UHF Antenna 
HR 8012 


INSTALL COLTS (00:45) 


Translate to ESP-2 aft/port (low road) 

Stow Crewlock Bag on ESP-2 HR 8015 
(aft/port/zenith) 

Release gap spanner between Lab and ESP-2, 
stow with RET 

Retrieve long COLT from Crewlock Bag 


Install Long COLT onto FRAM (ISS fwd) 

О Both “U” brackets engage HR 

О Two lines visible after slider installation 

О vBoth slider paddles popped up 

О Washer flush w/end of contingency pin housing 
(gap « washer thickness OK) 


Remove COLT cap, stow in trash bag 
Retrieve RET from COLT cap, stow on MWS 


Retrieve short COLT from C/L Bag; install onto 

FRAM (ISS aft) 

О Both “U” brackets engage HR 

О VTwo lines visible after slider installation 

О NBoth slider paddles popped up 

О Washer flush w/end of contingency pin housing 
(gap « washer thickness OK) 


Remove COLT cap, stow in trash bag 
Retrieve RET from COLT cap, stow in Crewlock Bag 
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EV2 


Stay 1 ft from UHF Antenna 
HR 8012 


SSRMS SETUP (00:45) 
1. 


Translate to ESP-2 fwd (high road) 


GCA SSRMS as required for ST install 


NOTE 
Monitor clearance to AGB on FHRC 


Safety Tether swap to SSRMS LEE HR 

О «Вай closed, slider locked, double locked, 
reel unlocked 

Attach green hook onto ESP-2 HR 8011 


Give SSRMS GO for maneuver to APFR Install 
position 


On SSRMS GO, install WIF Adapter into SSRMS 


PFR socket with tether point toward LEE (PIP Pin 
required; not hitch pin) 
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EVA 1 EGRESSISETUP (01:00) (Cont) 


EV2 
11. Verify PM clear of structure for release and SSRMS |7. Retrieve APFR from ESP-2 WIF 6 (fwd by РМ) 
maneuver (port & aft sides) . Install АРЕН into WIF Adapter [12, NN, Е, 6] 
О VFwd COLT clear of gap spanner А Locking collar black-on-black, pull & twist test 
О УАН COLT clear of ESP-2 bracket . Extend and lock APFR Ingress Aid handle 


WARNING 
Extended APFR Ingress Aid handle may 
exceed EVA touch temperature limits 


Maneuver to APFR ingress . Give SSRMS GO for maneuver to APFR ingress 
position position 


Notify EV: Brakes on, . Оп SSRMS GO, attach local tether and ingress 
ready for APFR ingress APFR 


12. NEV2 heels engaged in APFR . Check Ingress Aid snug against body; PM clear for 
release 


SSRMS: Maneuver to PM FRAM . Give SSRMS GO for maneuver to PM FRAM release 
release . Inspect gloves 


10. NMCC-H - ESP-2 PM FRAM inhibits 
in place 


11. Start MBSU thermal clock 
PET (8-hr) — : 
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REMOVE РМ FRAM FROM ESP-2 (00:30) | 


IVISSRMS ЕУ2 


REMOVE РМ FRAM FROM ESP-2 (00:30) REMOVE PM FRAM FROM ESP-2 (00:30) 
Translate to PM FRAM primary bolt 
Engage PGT socket into both forward contingency 
pins on PM FRAM and verify anti-rotation device 
can be defeated 
Position for driving primary bolt; BRT on HR 8018; 
local tether on 8023 
Assist EV2 with attaching RET to AFRAM . Attach two RETs in series to AFRAM handrail 
Verify PM clear of structure for release and SSRMS (near primary bolt); keep lock box near EV2 
maneuver (stbd & fwd sides) . Configure РСТ (for install at LMC) 
Configure PGT О [A4-TBD, CW2, 30.5], 6" ext 7/16" 
Ц [A4-TBD, CCW2, 30.5], 6" ext 7/16" . Stow PGT 
Open PM MLI for access to PM handrails 
Configure for maneuver (visor, cooling, glove heaters) 
Hold AFRAM handrails and give EV1 GO to release 
On EV2 GO, release FRAM primary bolt, expect 
11.1 turns to hard stop 
(Push ~10 Ib to release locking tabs) 
8. Status indicator “in” 
9. Stow PGT 
10. Visually verify AFRAM 1$ clear; assist EV2 with . Lift AFRAM from РЕКАМ 
maneuver to ESP-2 біра 
11. Monitor clearance of PM to ESP-2 ORUs . Give SSRMS GO for maneuver to PM yaw position 


: Maneuver to PM yaw 
position 

: Notify EV: Ready for 
AFRAM 90° yaw 


12. Assist EV2 with AFRAM rotation . Оп SSRMS GO, rotate AFRAM 90° yaw for SSRMS 
maneuver 
. Lock one of RETs in series to AFRAM 
13. Retrieve COLT Crewlock Bag from ESP-2 HR 8015, . Give SSRMS GO for maneuver to ESP-2 clearance 
stow on BRT 
14. Inspect gloves . Оп SSRMS СО, roll AFRAM 180° (PM near legs) 


: Maneuver to ESP-2 
clearance (~00:30 to PLB) 

: Notify EV: Ready to roll 
AFRAM 180° 

: Continue maneuver to PLB 


Give SSRMS GO to continue to PLB 
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TRANSFER РМ FRAM TO PLB (00:30) 


IVISSRMS 


1. УМСС-Н - Put Orbiter S-band inhibits in place (before EV1 translates |1. 


Ж --- 


{| Avoid NH3 N АЯ 3. 


| jumpers қ 


2. NMCC-H - Reconfigure Orbiter S-band inhibits (after EV1 translates 
past PMA1) 
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EV1 


TRANSLATE TO PLB (00:30) 


Translate forward along HR path just starboard of window, past window to Lab 
HR 265, then to HR 297 (EWIS antenna) 


Translate port between SPDM and SSRMS base LEE to gap spanner between 
Lab and Node 2 HR 364 


Translate forward along Node 2 between JEM endcone and MPLM to Node 2 
forward endcone HR 308 


Translate down Node 2 HR 323 to Node 2 HR 306 
Attach green hook onto Node 2 HR 306 
О Bail closed, slider locked, double locked, reel unlocked 


Translate to port TSA; attach Adjustable Tether fairlead 


CAUTION 
Avoid contact with Payload Bay cameras 


Translate aft to LMC; attach Adjustable Tether fairlead on LMC port/fwd HR 
Translate to support position for PM install (clearance calls on aft bulkhead, 
specifically watch for WVS receiver antenna cable) 


LMC not shown 
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INSTALL РМ FRAM ON LMC (00:30) 
EV2 


NOTE INSTALL PM FRAM ON LMC (00:30) INSTALL PM FRAM ON LMC (00:30) 
1. Assist EV2 with AFRAM rotation and installation 1. Position AFRAM for installation on PFRAM 
2. ССА SSRMS as required to PM install position 2. Verify PGT settings: 

О [A4-TBD, CW2, 30.5] 


No inhibits required for PM 
installation onto LMC 


SSRMS: GCA as required to PM 
install position 
Record PM FRAM bolt data: . When aligned and seated on PFRAM, give EV2 GO |3. Оп ЕУІ GO, engage primary AFRAM bolt, expect 
Turns | Torque (ft-Ib) to drive primary AFRAM bolt 11.2 turns to hard stop 
(Push -10 Ib to release locking tabs) 
‚Status indicator "out" 
Perform pull test on AFRAM 
. Retrieve two RETs from AFRAM 
Verify PM MLI is configured for return . Verify PM MLI is configured for return 
. Verify COLTs are configured for return . Inspect gloves 
IV: y WVS close-out imagery of . Inspect gloves . Em WVS close-out imagery of PM in return config 
PM on LMC 
Translate to starboard side of EV2 


WARNING 
Only the two handrails on LMC zenith 
near PM are certified for safety tethering 
(handrails on fwd edge are not certified) 


Attach Waist Tether to stbd/top LMC HR 
О NLarge hook - Bail closed, slider locked 
О Small hook — Bail closed, slider locked 
Move EV1 ST (red hook) to EV2 R D-ring extender 
(EV2 now on ST Pack) 
О Увай closed, slider locked, double locked, 
reel unlocked 
Retrieve EV2 red hook and attach to EV1 R D-ring . After attaching EV1 ST to EV2, provide ЕУІ with 
extender (EV1 ST now on SSRMS) EV2 red hook 
О Увай closed, slider locked, double locked, 
reel unlocked 
Retrieve Waist Tether 
4. SSRMS: Maneuver to crew swap . Give SSRMS GO for maneuver to crew swap 
5.  SSRMS: Notify EV: Brakes on, ready . On SSRMS GO, egress SSRMS 
for APFR egress/ingress 
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REMOVE ВВМ FRAM FROM ЕМС (00:20) 
ЕУІ 


REMOVE ВВМ FRAM FROM LMC (00:20) 
1. NMCC-H - LMC ВВМ FRAM inhibits 


in place WARNING 


To avoid sharp edges, entrapments, and 
sensitive hardware, limit contact to FRAM, 
EVA handrails, and microfixtures 


CAUTION 
Do not touch Z-93 paint on RRM back 
radiator and avoid kicking top, front, and 
left faces (relative to FRAM primary bolt) 


Attach local tether and ingress SSRMS APFR 
Check Ingress Aid snug against body 


2. SSRMS: Maneuver to RRM FRAM 
release 


Give SSRMS GO for maneuver to RRM FRAM 
release 
Attach two RETs in series to AFRAM handrail, lock 
one RET 
Configure PGT 
(1 [A4-TBD, CCW2, 30.5], 6" ext 7/16" 
On EV2 GO, release FRAM primary bolt, expect 
11 turns to hard stop 
(Push ~10 Ib to release locking tabs) 
VStatus indicator “in” 
Configure PGT (for install at EOTP) 
Ц [A4-TBD, CW2, 30.5], 6" ext 7/16" 
Stow PGT 
Configure for maneuver (visor, cooling, glove heaters, 
BRT) 
Lift AFRAM from PFRAM 


3. SSRMS: Maneuver to LMC back 


away 
4. SSRMS: Maneuver to EOTP (-00:30) 
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EV2 


REMOVE RRM FRAM FROM LMC (00:20) 


WARNING 
To avoid sharp edges, entrapments, and 
sensitive hardware, limit contact to FRAM, 
EVA handrails, and microfixtures 


CAUTION 
Do not touch Z-93 paint on RRM back 
radiator and avoid kicking top, front, and 
left faces (relative to FRAM primary bolt) 


VEV1 heels engaged in APFR 


Translate into position (port) to support RRM FRAM 
removal 


CAUTION 
Avoid contact with Payload Bay cameras 


Hold AFRAM handrails and give EV1 GO to release 


Visually verify AFRAM is clear 
О ‚Safety Tether routing 
Give SSRMS GO for maneuver to LMC back away 


Inspect gloves 
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TRANSFER RRM FRAM ТО ЕОТР (00:30) | 


IVISSRMS EV2 
1. УМСС-Н - Put Orbiter S-band inhibits in place (before EV1 translates | TRANSLATE ТО EOTP (00:30) 
onto ODS) . Retrieve both Adjustable Tether fairleads 
а LMC 
Ц Port TSA 
2. IV: Tool Inventory . Tool Inventory 
Translate to Node 2 HR 306 
Retrieve green hook; attach to crew tether 
О Bail closed, slider locked, double locked, reel unlocked 
3. УМСС-Н - Reconfigure Orbiter S-band inhibits (after EV1 translates . Inspect gloves 
past Node 2 forward) . Translate port along Node 2 between JEM endcone and MPLM to Node 2 aft 
endcone HR 364 (with gap spanner) 


Position to support RRM install onto EOTP zenith PFRAM 
О VClearance of RRM to Lab 
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INSTALL ВВМ ЕКАМ ОМ EOTP (00:20) 
ЕУ2 


INSTALL ВВМ FRAM ON ЕОТР (00:20) INSTALL RRM FRAM ON EOTP (00:20) 


\MCC-H - ЕОТР RRM FRAM inhibits 
in place 
SSRMS: Notify EV: Ready {о roll 
AFRAM 180° 


SSRMS: Maneuver to RRM install 
position 


Record PM FRAM bolt data: 


Turns ` Torque (ft-lb) 


On EV2 GO: 
Give MCC-H GO for EOTP RRM 
FRAM heater power 
IV: y WVS close-out imagery of 
RRM on EOTP 
SSRMS: Maneuver clear of EOTP 


On SSRMS GO, rotate AFRAM 180° roll for 
installation on EOTP 
\Ingress Aid position 


Give SSRMS GO for maneuver to RRM install 
position 

Position AFRAM on EOTP 

Verify PGT settings: 

Ц [A4-TBD, CW2, 30.5] 

On EV2 GO, engage primary AFRAM bolt, expect 
11 turns to hard stop 

(Push -10 Ib to release locking tabs) 


Status indicator “out” 


Perform pull test on AFRAM 
Retrieve two КЕТ5 from AFRAM 


. Transfer COLT Bag to EV2 


Give IV GO when clear of EOTP 
О vAll tethers and tools are clear of RRM before 
SSRMS maneuver 


‚ L5 WVS close-out imagery of RRM on EOTP 


Inspect gloves 
Give SSRMS GO to maneuver clear of EOTP 
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Assist EV1 with AFRAM rotation and installation 
Provide clearance calls for 

Ц RRM to Lab 

(1 RRM to EOTP “goal posts” 


When aligned and seated on PFRAM, give EV1 GO 
to drive primary AFRAM bolt 


Receive COLT Bag from EV1; stow on BRT 
Inspect gloves 


Translate to A/L 
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MISSE 8 ORMATE Ш R/W INSTALL ON ELC-2 (01:20) 


IV EV2 
PLANNED PET 03:40 MISSE 8 ORMATE Ш R/W INSTALL ON ELC-2 (01:20) 
1. Start Hatch Thermal Cover clock 1. < Open hatch thermal cover 
РЕТ (30 тт) 20 . Transfer EVA Camera from COLT Bag into PMA3 Cover Bag 
Transfer Fisheye Camera from COLT Bag into MISSE/Get-ahead C/L Bag; stow COLT Bag in A/L 
Stow РМАЗ Cover Bag onto A/L circular HR 
Retrieve MISSE/Get-ahead C/L Bag; stow on BRT 
Stop Hatch Thermal Cover clock . < Close hatch thermal cover 
РЕТ (30 тт)  : _ 
МОТЕ 
Give MCC-H GO to put MISSE 8 Avoid contacting the CETA Cart brake handles during translation to avoid reconfiguring wire ties 
inhibits in place 
. Translate up CETA Spur to S1 face 6 — HR 3292, then starboard along "low road" forward around CETA light 
Start MISSE 8 thermal clock to HR 3246 (half-way between CETA light and S1 lower outboard ETVCG) 
РЕТ). . Attach green hook onto 51 HR 3246 
О Увай closed, slider locked, double locked, reel unlocked 
. Translate along face 1 СЕТА rail to mid S3 (bay 19 label) 
. Translate zenith to S3 HR 3038 (just inside bay 19 face 1 zenith) 
. Attach Adjustable Tether fairlead at 53 HR 3038 
. Translate zenith to ELC-2 fwd/nadir trunnion and HR 8604 (on inboard side of trunnion) 
. Temp stow C/L Bag on CTC FRAM HR 
. Tether to ORMATE tether point near probe (captures both ORMATE and cover) 
Release ORMATE from C/L Bag; stow on MWS 


WARNING 
Avoid sharp edge on AMS star trackers 


CAUTION 
Avoid inadvertent contact with deployed MISSE PECs, which have shatterable materials, 
and the silver avionics boxes atop the ExPA 


. Translate zenith along ELC-2 forward/inboard edge and CTC to ELC-2 fwd/zenith trunnion and HR 8603 
BRT to HR 8603 or CTC FRAM HR 
Release PIP pins (2) on MISSE ExPA forward socket 
Install ORMATE into socket (RAM side to ISS velocity vector, bayonet probe away) 
О VAlignment marks match up 
Install PIP pins (2) 
О Verify PIP pins fully engaged, loops out of the way 
Use second RET to tether to ORMATE cover (tether point away from probe) 
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MISSE 8 ORMATE III RIW INSTALL ОМ ELC-2 (01:20) (Cont) 


IV: Tool Inventory 


When EV1 is clear of ELC-2, 
give MCC-H GO to power up MISSE 8 
(except for MISSE 8 WVS inhibit) 


Stop MISSE 8 thermal clock 
РЕТ (2-hr)  : .. 


VMCC-H - Timing for FHRC P-Clamps 
Release get-ahead 


EV2 
Remove RET from ORMATE near probe 
Release Velcro strap and remove protective cover from ORMATE 


. Translate nadir to Crewlock Bag 


Stow cover on Crewlock Bag using RET and Adjustable Equipment Tether (wire tie only if necessary) 


Retrieve camera from Crewlock Bag 


CAUTION 
Avoid contact with FRGF grapple shaft and target pin 


; Photograph MISSE 8 


Required 
ORMATE 
Ц Fwd - Translate zenith along ELC-2 forward edge to HR 8603 
L] Aft — Translate nadir around CTC on inboard face, then zenith 
If time allows 
PEC 8 
О Zenith — From inboard face, aft of CTC, translate zenith to zenith edge of ELC-2 
Ш Nadir — Translate nadir, near CTC 
Overview of ExPA (ШИП 2 angles) 


. Translate to Crewlock Bag on ELC-2 HR 8604 


Stow camera in Crewlock Bag 


. Tool Inventory 


Stow Crewlock Bag on BRT 


. When clear of ELC-2, give IV GO for MISSE 8 power up 


. Translate nadir to S3 HR 3038 


Retrieve Adjustable Tether fairlead at 53 HR 3038 
Glove Check 


. Translate inboard to S1 HR 3246 


Retrieve green hook from S1 HR 3246 
О “Вай closed, slider locked, double locked, reel unlocked 
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SSRMS CLEANUP (00:45) 


IVISSRMS 


EV1 


SSRMS CLEANUP (00:45) 


Maneuver to ESP-2 egress 
position (-00:15 from EOTP) 


Notify EV: Brakes on, ready | 1. 
for APFR egress 


Maneuver to APFR retrieval 
position 


Notify EV: Brakes on, 
ready for APFR retrieval 


«=й 
4 


Anchor 


5.  SSRMS: Maneuver to park position 


On SSRMS GO, egress APFR 


Give SSRMS GO for maneuver to APFR retrieval position 
Locate anchor ST (green hook) on ESP-2 HR 8011 


On SSRMS GO, Safety Tether swap to anchor ST, retrieve crew ST from SSRMS 
О “Вай closed, slider locked, double locked, reel unlocked 
(1 Optional: Configure to ST Pack per diagram 


Retrieve APFR; stow in ESP-2 WIF 5 [low profile] 
А VLocking collar black-on-black, pull and twist test 
Report APFR settings 

Stow Ingress Aid and configure against boot plate 
Retrieve WIF Adapter; stow on MWS 


Give SSRMS GO to maneuver to park position 


Inspect gloves 


. Translate to ESP-2 forward 


Reconfigure Gap Spanner between Lab HR 293 and ESP-2 HR 8013 (buckle can rotate 90?) 
Retrieve RET from Gap Spanner 


. Translate to A/L 
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ЕСВ PDGF TROUBLESHOOTING (00:35) | 


IVISSRMS ЕУІ 
1. NRSOS inhibits in place FGB PDGF TROUBLESHOOTING (00:35) 
Retrieve РМАЗ Cover Bag; stow оп ВЕТ 


Translate from A/L via nadir route along Lab aft end cone (port between ESP-2 and 
АЛ around high pressure gas tank, equipment lock to Lab gap spanner, then nadir 
under Lab to gap spanner 231-232) 


CAUTION 
Do not use Node 3 jumpers as a translation aid 


OPTIONAL - Install Gap Spanner 


a. Attach one end of gap spanner to forward stanchion of Lab HR 239 
b. Translate to Lab HR 201 (OK to use WIF 4) 
C. Attach other end of gap spanner to fwd stanchion of Lab HR 201 

Ц Tighten gap spanner until buckle can twist 90? 


| m. . Translate zenith around Node 3 jumpers to Node 3 stbd, then nadir under Node 3 
| Ё to Node 1 aft 


Stow РМАЗ Cover Bag onto Node 1 HR 107 


WARNING 
Avoid inadvertent contact with grapple fixture target, target 
pin, connector doors, and PDGF curvic coupling (teeth) 
Avoid contact with FGB sun sensors (possible sharp edges) 


CAUTION 
Avoid inadvertent contact with zenith PMA1 МОМ and above 
22" of EVA crane 


6. Translate zenith to Node 1 HR 105, aft to PMA1 HR 6, then via PMA1 HR 11 8 12 
to PDGF 


NOTE 
VSC cover should not be used as a translation aid 
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ЕСВ РОСЕ TROUBLESHOOTING (00:35) (Cont) 


IVISSRMS EV1 
17. Position head zenith, feet nadir; BRT to РАМА HR, MWS EE to PDGF tether point 
18. Insert large crew hook іп nadir/fwd electrical connector doors, near umbilical 
connectors, to hold open — orient hook perpendicular to doors so hook cannot 
damage pins 
9. Inspect grounding wire attachment point and grounding wire routing for damage or 
" potential snag concerns for wire slack removal 
— 7/10. Open nadir/forward PDGF МИ 
1|11. Pull grounding wire slack out of PDGF housing 
1112. Loop and tuck grounding wire slack between PDGF housing and МП, close PDGF 
MLI and secure Velcro 


E Insert large crew hook in nadir/fwd electrical connector doors, near umbilical 
4 connectors, to hold open — orient hook perpendicular to doors so hook cannot 
damage pins 


ery a WVS close-out imagery and crew inspection inside PDGF connector door 

o] Ж Á ` 

15. Translate zenith of PDGF and rotate to position head nadir, feet zenith; 
BRT to PAMA HR, MWS EE to PDGF tether point 

16. Insert large crew hook in zenith/fwd electrical connector doors, near umbilical 
connectors, to hold open — orient hook perpendicular to doors so hook cannot 

| damage pins 

1117. Inspect grounding wire attachment point and grounding wire routing for damage ог 
potential snag concerns for wire slack removal 

18. Open zenith/forward PDGF MLI 

Ч 19. Pull grounding wire slack out of PDGF housing 

К 20. Loop and tuck grounding wire slack between PDGF housing and МП, close PDGF 

| MLI and secure Velcro 


Insert large crew hook in zenith/fwd electrical connector doors, near umbilical 
connectors, to hold open — orient hook perpendicular to doors so hook cannot 
damage pins 
3. IV: Vv WVS close-out imagery L^ WVS close-out imagery and crew inspection inside PDGF connector door 


If time allows, inspect remaining two connector doors 


Glove Check 
Perform MWS Tool Inventory 


4. Perform EV Final Tool Inventory 
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РМАЗ COVER INSTALL (00:45) 


IVISSRMS 


1. NMCC-H - Inhibits in place (Port TRRJ | PMA3 COVER INSTALL (00:45) 


& Cupola Windows) 


2. NMCC-H - Time for 1553 Data Cable 
Install get-ahead 


| | 1606 Ë 
|. 1605 gane 


ТР p= d | 


| cutout 


RN 


HR 1613 


EV1 


Translate to Node 1 

Retrieve PMA3 Cover Bag from Node 1 HR 107; 
stow on BRT 

Translate nadir on Node 3 end cone to Node 3 fwd 


CAUTION 
Do not use Node 3 jumpers as a translation aid 


Translate zenith between ESP-1 and Node 3 to 
Node 3 HR 663, then on HR 600 path port to PMA3 


WARNING 
Avoid contact with APAS 
mating surface and reflector 


Temp stow РМАЗ Cover Bag on РМАЗ zenith; 
hinge line stbd 
Secure ORU Bag lid straps to HRs 1605 and 1606 


EV1 work from fwd side of PMA 

Remove РМАЗ cover from ORU Bag without 
unfolding; РМАЗ cover label on top 

Align "key" cutout with PMA reflector 


. Attach Velcro strap to HR 1614. (Start with straps 


loose, then come back to tighten) 

Continue to unfold РМАЗ cover, while attaching 
Velcro straps on fwd circumferential HRs 

Ц 1615 

Ц 1618 

Ц 1616 

Ц 1617 


. Work back zenith toward bag, retightening straps 


as required 


‚ С WVS close-out imagery of PMA3 cover 


Inspect gloves 
Retrieve РМАЗ Cover Bag, stow оп ВЕТ 
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EV2 


РМАЗ COVER INSTALL (00:45) 


Translate to A/L 

Stow MISSE Bag outside A/L 

If time allows for 1553 Data Cable Install get-ahead, 
retrieve 1553 Data Cable Bag, stow on BRT 
Translate aft and port on equipment lock along 
trunnion pins to Node 1 

Translate port to Node 1 HR 104 


CAUTION 
Avoid inadvertent contact with zenith PMA1 
MDM and above 22" of EVA crane 


Stow 1553 Data Cable Bag onto PMA1 HR 6 
Translate back onto Node 1, then nadir to gap 
spanner onto Node 3 

Translate port to PMA3 


WARNING 
Avoid contact with APAS 
mating surface and reflector 


Assist EV1 from aft side of PMA3 


Attach Velcro strap to HR 1613. (Start with straps 
loose, then come back to tighten) 

Continue to unfold РМАЗ cover, while attaching 
Velcro straps оп aft circumferential HRs 

Ц 1612 

Ц 1611 

Ц 1610 

Work back zenith toward bag, retightening straps 
as required 

Га WVS close-out imagery of PMA3 cover 
Inspect gloves 
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EVA 1 CLEANUP/INGRESS (00:45) 


IV: Perform WVS PWRDWN 
(РНОТО/ТУ, WVS CUE CARD) 


EV1 
CLEANUP (00:15) 
1. Final Tool Inventory 
2. Translate to A/L 


INGRESS AND PRE-REPRESS (00:30) 
Give MCC-H GO to release ESP-2 
inhibits 

Stop MBSU thermal clock 
PET(8-h)  : . 

Start Hatch Thermal Cover clock 
РЕТ (30 тт) 20 

Оп ЕУ2 СО, release EV2 ST anchor hook 


Оп ЕУ2 GO, ingress АЛ. 
Attach L Waist Tether to A/L Internal D-ring extender 
О “Вай closed, slider locked 
Retrieve EV1 anchor hook, attach to MWS 
Remove SCU from stowage pouch 
Remove DCM cover; Velcro to DCM 
Connect SCU to DCM 
VSCU locked 


NOTE 
A ТСУ setting 8- Max C minimizes time for 
SCU cooling 


. WATER - OFF (fwd), expect 'H2O IS OFF' msg 
. < Close hatch thermal cover; attach Velcro strap 


5. Stop Hatch Thermal Cover clock 
РЕТ (30 тт) 20 
CAUTION 
Do not close hatch until EMU water OFF for 
2 min 


. Verify outer hatch clear of hardware 
. Verify handle position per hatch decal 
Close and lock hatch 
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EV2 
CLEANUP (00:15) 
1. Final Tool Inventory 
2. Translate to A/L 


INGRESS AND PRE-REPRESS (00:30) 
«— Open hatch thermal cover 
Stow bags in A/L (Crewlock and ORU) 
Attach L Waist Tether to UIA fwd D-ring 
С “Вай closed, slider locked 


Retrieve EV2 anchor hook, attach to MWS 
Ingress Airlock 
Give EV1 GO to ingress 


9. Remove SCU from stowage pouch 
10. Remove ОСМ cover; Velcro to DCM 
11. Connect SCU to DCM 

VSCU locked 


NOTE 
A TCV setting 8 — Max C minimizes time for 
SCU cooling 


12. WATER - OFF (fwd), expect ‘H2O IS OFF’ msg 


Go to PRE-REPRESS (DEPRESS/REPRESS Cue Card) | Go to PRE-REPRESS (DEPRESS/REPRESS Cue Card) 
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EVA 1 TASK DATA - РМ TRANSFER 


Estimated Task Duration: 


EVA Fasteners: 
Fastener Head | Qty | Nominal | Nominal | Max Expected 
Name Size Install Release Break Away 
Torque Torque Torque (ft-Ib) Install Install 
Torque Torque 


FRAM kd 11 ый 
Contingency 
Pin (Forward) 
FRAM i 16.858 
Contingency 

Pin (Aft) 


Mass (Ib) 
Pump Module (w/10 Ib of NH3) on AFRAM 1393 62 x 72 x 56 


Foot Restraints: 


Task | WI | АРЕН Setting 
PM Transfer SSRMS 12, NN, Е, 6 


Е$ 7-31 


TASK DATA 


Minimize loads into PM MLI handholds. 
handholds may tear off 


Timeline Considerations: 
8-hour thermal clock 


COLT Assembly, Pin 3 - SEG33122635-301 (long/fwd) 
COLT Assembly, Pin 4 - SEG33122635-302 (short/aft) 


It is possible that 
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TASK DATA 


EVA 1 TASK DATA - PM TRANSFER (Cont) 


Rotated to » а 


Handrail Rotate to 


Handrail 


Do not rotate COLT this far due to limitation of cut-out 
in COLT to accommodate screw at 12 o'clock position 
on FRAM LAPA contingency pin shaft 
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EVA 1 TASK DATA - КЕМ TRANSFER 


Estimated Task Duration: 


One EV Crew -- 


Two EV Crew 


Tools: 
| Square Scoop (optiona) | C j 


EVA Fasteners: 


Fastener Head | Qty | Nominal | Nominal Max Max Min 
Name Size Install | Release Expected On-Orbit | On-Orbit 
Torque | Torque | Break Away Install Install 

(ft-Ib) (ft-lb) | Torque (ft-lb) | Torque | Torque 

(ft-Ib) (ft-Ib 


) 
FRAM 7/16" | 1 | 6.3(A4) | 6.3 (A4) | 13.3 (Release) 10 2.5 21 11.1 30 
Primary Bolt 11.6 (Install) 


mm L| | LL LL 
Contingency 
Pin (Forward) 

30 


.11 
FRAM 7/16" | 4 |12.0(В1) [12.0 (B1) 7.2 125 8.4 2.6 
Contingency 
Pin (Aft) | 
(Install) 


ORUS: 
| item O 
RRM 820 Ib with FRAM 45 x 33 x 43 
Foot Restraints: 
Task | ЖЕ | APFR Setting 
RRM Transfer SSRMS 12, ММ, F, 6 
Е$ 7-33 


Notes: 


лт ма ай N са 


Timeline Considerations: 
1.  12-hour thermal clock (LMC heater off to EOTP heater on) 


] 


RRM on LMC 


EVA/135/FIN 1 


EVA 1 TASK DATA - РЕМ TRANSFER (Cont) 


CAUTION 


KICKLOADS 
(F/D valves) 


WARNING 
SHARP EDGE 


After wire cut on 
F/D valves, possible sharp edge 


POSSIBLE n | 


ENTRAPMENT 


(cap and adapter 
receptacles) 
(only when adapters 


and caps are not 
stowed in them) 


KOZ 
Magnet koz 1-in 


“ыны Жі» adi жы” 


CAUTION 


KICKLOADS 
(F/D valves) 


CAUTION 


KICKLOADS 477 
(SMA connectors) 4 
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EVA 1 TASK DATA - РЕМ TRANSFER (Cont) 


KOZ 
CAUTION — WARNING 
(NO TOUCH) ENTRAPMENT 
(back radiator — can't see 
амы” (Spare task Board Bolt Hole) 
in this view) 
Z-93 paint 
CAUTION KiCKLOADS 
(KICKLOADS) UMEN | 
(adapters in receptacles) 
(F/D valves) 
WARNING ат. Sa p бы ©: iu. N WARNING 
(SHARP EDGE) РАМА. “таг” Аз Te (ww (SHARP EDGE) 
possible sharp edge on d) |) —' c = ye SR БОКА N possible sharp edge on 


wires: All T-Valves and 
Ambient Cap #2 


wires: F/D valves 
(FDV2, FDVA) 


WARNING 
POSSIBLE 
PINCH/ENTRAPMENT 


(cap and adapter receptacles) 


CAUTION 


(KICKLOADS) 
(F/D-Valves and ODRs) 


WARNING 
(SHARP EDGE) 


possible sharp edge on 


CAUTION wires: F/D valve (PV1) 


KICKLOADS 


(SMA connectors) 


WARNING 


(ENTRAPMENT) 
Tool Stowage Bay Opening 
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EVA 1 TASK DATA - RRM TRANSFER (Cont) 


See FS 18-44 — do not press 


LL -L ' a | 
в-3.-- RE m kis = Қоланың, Чер = | 
"W 
=. 
С? 
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EVA 1 TASK DATA - РЕМ TRANSFER (Cont) 


Common ORU ЗАРАЛ МАРА MAPA Visual 
Secondary Visual Cues Cues 
Contingeney Stanchion 
Attachment N 
Mechanısm Pın 


Attachment 


SAPA/MAPA/LW 
APA Visual Cues 


Electronics г” 


я 


Side 2 РЕКАМ 
Interface 


Sıde 2 Square 
Grid Interface 
Visual Cues 


Handles | 
Hinge/Tether 


Platform 


DDCU-E side 2 PFRAM 
Stanchion Interface 
Interface Visual 

Cues 
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Battery ORU 
Secondary 
Stanchion 


Dextreous 
Handling Target 


АС „Е 
Stanchion 
Interface Pressure 
Pad 


Stay-out Zone 
Avoid metal-on-metal interfaces 
with potential sharp edges 


EOTP Platform 
Angular Position 
Dial 
SAPA/MAPA/ 
LWAPA Visual 
Cues 
DDCU -E ORU 
Stanchion 
Interface 
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EVA 1 ТА5К DATA - MISSE 8 ОКМАТЕ Ш 


Estimated Task Duration: Notes: 


| | WithRMS | Without RMS | 
One EV Crew 01:20 


1. Avoid contacting the CETA Cart brake handles during translation to avoid reconfiguring 
wire ties 


Two EV Crew 2. 2-һг thermal clock when power is removed from MISSE 8 


Cautions: 

Tools: 1. Avoid inadvertent contact with deployed MISSE PECs, which have shatterable materials, 
and the silver avionics boxes atop the ЕхРА 

Hammer (contingency only) 2.  Awoid contact with FRGF grapple shaft and target pin 

Pry Bar (contingency only) Warninas: 

BMRRM Tool (contingency only) 1. Avoid sharp edge on AMS star trackers 
ORUS: Timeline Considerations: 
| мм | à Мазь | Dimensions (in) | Е 


ОКМа Ш R/W 12.9 (experiment), 6.0 (cover) 19.92" x 10.83" x 3.62" 
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EVA 1 TASK DATA - FGB PDGF TROUBLESHOOTING | 


ЕСВ PDGF on 
Port side of FGB 
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EVA 1 TASK DATA - FGB PDGF TROUBLESHOOTING (Cont) 


Avoid contact Pinch hazard 
with curvic M ET of connector 
coupling teeth | > | a doors 


да 77 Z 
Peeling back MLI tab 


Inspecting grounding tab attachment point Large crew hook inserted into electrical connector housing 
to hold open doors. Grounding wire slack being pulled out 
of PDGF housing 
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EVA 1 TASK DATA - FGB PDGF TROUBLESHOOTING (Cont) 


\ 


E X £19 j 
= жы 
^ 
, ) 


Grounding wire slack being stowed so that Velcro will 
hold it in place when MLI closed 


Closing MLI tab Pins in electrical connector 
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EVA 1 TASK DATA - FGB PDGF TROUBLESHOOTING (Cont) 


Grapple fixture cover removed 
on STS-134 


" 
' 
А 
` 


ü 


Grounding wire protruding from forward/nadir electrical 
connector doors 


° 


% 
A23 


| Tib 
"1 | 
E. 


4 am, 


TAES — Ñ I í J BN ' 
Grounding wire possibly visible through connector 
doors on forward/zenith electrical connector housing 
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/ 


EVA 1 TASK DATA - РМАЗ COVER INSTALL 


Estimated Task Duration: 


Two EV Crew 00:45 
Tools: 

PMAS Cover 
Notes 


Timeline Considerations: 
1. Сар spanner installation can be skipped to gain -5 min 


1512 _ PMA3 Cover Stowage Plan 


eur] рюз 


| eujpod = 
әш ро 


Allgnment 
With Retro 
Reflector 


1618 
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PMA3 Cover Stowage Plan 


(accordion fold in quarters, straps inward) 


We 
~ 


PMA3 Cover Stowage Plan 


(tri-folded with cutout and tether point on front face) 
+ 


вА 
“ 


"20" 


í ` — 
Соуег 
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EVA 1 TASK DATA - РМАЗ COVER INSTALL (Cont) 


аза EN W T `` | EV1 Translation Path ШЧ: 
In zi ; - "^ e Ж N 
г Ла | 7. | ма. e Pax Ге 
i 9 239 i N | ag 


T— к 


UN 
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STS-135 GET-AHEADS 


ee Fee Ee Teer 
(Order indicates priority) 
FGB PDGF 1553 Data Cable Install 00:45 1553 Data Cable Bag 1. All RWS - Active Assert Backup 05:00 PET 
(post 2. VRACU-5 — OFF (from РМАЗ; 

PMA3 3. \RACU-6 - OFF 04:30 from АЛ) 
Cover 4. NKURS А [КУРС A] - Deactivated 
Install): 5. vVKURS Р [КУРС P] - Deactivated 

6. NTORU [ТОРУ] - Deactivated 

7 

8 


01:15 \TV System [ТВС] - Deactivated 


(from A/L) Radiotelemetry [БР-9ЦУ-8| — Deactivate 


9. “ТУ System [КЛ-108А] — Deactivated 
10. VCNPMS (СИТНП|- Deactivated 
11. \KOMPARUS [КИС] – Deactivated 


Port CETA Cart Reconfig 00:30 2 Long Wire Ties MT Latched 


SSRMS Base B Elbow CLPA R&R 01:15 1 (СІРА ORU Bag, 1. RPCs - Open, Close Ста Inhibit 04:30 PET 
2 Square Scoops, a. S04B С RPC 4 (SSRMS 
РСТ w/7/16" x 6" b. SO3A С RPC 2 powered up and 
maneuvering to 


position for task) 


$1 FHRC P-Clamp Release 00:45 1 |MISSE/Get-ahead СЛ Bag Stbd ТЕР.) Locked at 0° 
Ratchet w/7/16" x 2"; 
7/16" x 18" socket (from Z1 Tool Box) 


Tool Reconfiguration 00:30 EM Tool Relocations C/L Bag (in Staging Bag) 


Gap Spanner Install 00:20 45"-72" Gap Spanner (-307) (in PMA3 None 
Cover Bag) 
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GET-AHEADS 


GET-AHEADS 


FGB PDGF 1553 DATA CABLE INSTALL (00:45 from PMA3 Cover Task; 01:15 from А/Г) 


IVISSRMS 


1. NRSOS inhibits in place 


2. 1553 Cable Inhibits in place 


EV1 


WARNING 


EV2 


Avoid inadvertent contact with grapple fixture target, target pin, connector doors, 


and PDGF curvic coupling (teeth) 


Avoid contact with FGB sun sensors (possible sharp edges) 


CAUTION 
Avoid inadvertent contact with zenith PMA1 MDM and above 22" of EVA crane 


FGB PDGF 1553 DATA CABLE INSTALL (00:45) 


FGB PDGF 1553 DATA CABLE INSTALL (00:45) 
1. 


Translate to Node 3 HR 667 (fwd/stbd); stow 
РМАЗ Cover Bag 

Translate nadir under Node 3 to Node 1 aft 
Translate to FGB 


Retrieve 1553 cable and fish stringer from bag 
Ц RET to connector bail or cable 


Untwist taped wire tie to release Node 3 end 
Attach taped wire tie (FGB end) to PMA1 HR 0011 


Translate nadir/port to Node 3 connector panel 
(along Node 1 HR 0118), reel out 1553 cable 
as required 


Temp stow fish stringer near Node 3 connector 
panel (add RET if extra length needed) 


Remove Node 3 terminator MLI (2); stow on 


fish stringer 
О J1 FGB Ч J2 FGB 
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1. 


** If starting at A/L, retrieve 1553 Data Cable Bag 
and translate via Node 1 HR 104 (aft/zenith) to 
РМАТ HR 6; stow bag onto HR 6 

Translate to FGB 

Translate to PAMA/PDGF forward between foot 2 
and 3 

Release wire tie from PDGF for the 1553 cables 


Route PDGF harness cables toward PMA1 HR 0011 
(1 Verify ST routed over the cables 


On IV GO: Remove caps (4); verify caps are 
securely wire tied to cables 


NOTE 
Russian connectors reminder: 
— Verify lock is in Open position 
— Align arrows on connector shells 
— Push connectors together 
— Rotate connectors -1/4 turn 
— Verify arrow оп plug points to white 
mark on socket 
— Slide lock closed 
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FGB PDGF 1553 DATA CABLE INSTALL (01:10) (Cont) 


3. 


4. 


Give MCC-H GO to check both data 
channels 


Perform EV Tool Inventory 


On IV GO: Remove Node 3 terminator caps (2) 
from aft avionics panel; stow on fish stringer 

Ц Terminator cap —|— Node 3.1 FGB 

Ц Terminator cap —|— Node З J2 РСВ 


Remove cap from 1553 P1 cable; stow on 
fish stringer 


Mate 1553 cable P1 to Node 3 J1 FGB 
О Good pins в EMI band; no FOD 
Ц 1553 cable P1 —5|— J1 FGB (Node 3) 


Remove cap from 1553 P2 cable; stow on fish stringer 
Mate 1553 cable P2 to Node 3 J2 FGB 

О Good pins в EMI band; no FOD 

Ц 1553 cable P2 —5|— J2 FGB (Node 3) 

Retrieve fish stringer 


. Wire tie 1553 cable and any slack to Node 1 HR 0118 


(low profile wire tie) and PMA1 HR 0006 


. Translate to Node 3 bag; stow fish stringer in 


Node 3 bag 


Glove Check 
Perform MWS Tool Inventory 


. Translate to Node 3 HR 667 (fwd/stbd) 


Retrieve РМАЗ Cable bag; stow оп ВЕТ 


. Translate to A/L 


FS 7-47 


EV2 
Mate 1553 cable connectors to PDGF harness and 
lock connector: 
О NGood pins; no FOD 
Ц PDGF harness 1800-X54 —|< 254 (Bus А) 
Ц PDGF harness 1800-X53 —|< 353 (Bus B) 


Secure FPP booties around 1553/PDGF harness 
connections; adjust wire ties as required 


Wire tie any slack to PMA1 HR 0011 using 
integrated PDGF harness wire tie 


Retrieve 1553 Data Cable Bag, stow on BRT 


Glove Check 
Perform MWS Tool Inventory 


. Translate to A/L 
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FGB PDGF 1553 DATA CABLE INSTALL - TASK DATA 


1553 Bus B 
Data Cable 


1553 Bus А | 
Data Cable 


J53 of 1553 
Bus B Data 
Cable 


Insulating 
Sleeves 


Ж 
Fa IT шайы... 
ын || | О [D 
es, „С 
Ам ЕН, e 
ДЕ] а 
W^ РАВ р 
” — ДУ |) 2 


Bus А Data 
Cable Y 
(W4495) 
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EVA/135/FIN 1 


ЕСВ РОСЕ 1553 DATA CABLE INSTALL - TASK DATA (Cont) 


1553 Bus A "n Bus A EVA Connector 


Terminator Cap | re A 
mate о 


terminator plug 


41 FGB on 
Node 3 


> 
= 


” 


974 


-- Напага! 0672 
1553 Виз А | E 
Terminator Cap I r 


Ku > 
— 0 
н р 
. 
ж 


MLI 
HR 0619 
1553 Bus A I 
Data Cable I 
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ЕСВ РОСЕ 1553 DATA CABLE INSTALL - TASK DATA (Cont) 


J2FGBon 
_ Node 3 


1553 Bus B 
Terminator Cap 
MLI 


B 
^p 


"i DN 
FT W449T/PDGF Ch B 


HR 06197 


1553 Bus B 


Data Cable 
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EVA/135/FIN 1 


РОВТ СЕТА САВТ ВЕСОМҒІС (00:30) | 


IVISSRMS 
Tools Required: PORT CETA CART БЕСОМҒІС (00:30) 
Ц 2long wire ties, 1 short (optional) . Retrieve at least two long wire tires 
Шш | 2. Translate to Port СЕТА Cart 
Inhibits Required: 3. Port TFR nadir 180 deg full nadir (position 30) 
Mobile Transporter A. [пої 
L] Release Port nadir ТЕК swing arm, move to position 30 
О Lock ТЕК swing arm 
Attach Waist Tether to WIF 1 tether pt 
Rotate Port brake handles forward and tie down 
(one long wire tie per handle) 
(1 Nadir brake handle to zenith ТЕК Toe Clip 
(1 Zenith brake handle to Sq Grid H (port/nadir corner) 
О ‚Three twists at each end of wire ties 
О ‚Brake handles bent at elbow 
and secured together with wire tie (optional) 
\Outboard WIFs pitched inboard at least 45° 
Ц WIF4 
Ц WIF 5 
‚ Za Perform WVS survey of СЕТА Cart 
. Glove Check 


MCC-H EV crew expected « 1.5 meters from MT 
(ROBO) 1. VMT latched 


ТЕК 1$ at O in this graphic, 
but should be fully deployed 
to ЗО on ISS 
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This Раде Intentionally Blank 
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SSRMS BASE B ELBOW СЕРА R&R (01:15) 
ЕУІ 


1. 55ВМ5: Maneuver to СІРА Setup |SSRMS ВАЗЕ В ELBOW СІРА R&R (01:15) 
position (-00:10) 


Start Hatch Thermal Cover clock 1. < Retrieve СІРА Bag from A/L 
РЕТ (30 тт) 20 
Stop Hatch Thermal Cover clock . < Close АЛ hatch thermal cover 
РЕТ (30 тіп)  : __ . Temp stow СЕРА Bag onto APFR (w/Ingress Aid, from ESP-2 WIF 5) 

Retrieve APFR; stow on BRT 

Translate nadir to Lab HR 231 (one with nadir gap spanner), then translate forward past window to Lab WIF 9 


WARNING 
Stay 1 ft from UHF Antenna 


Install APFR into Lab WIF 9 [11, KK, F, 5] 
Stow CLPA Bag onto BRT 

Extend Ingress Aid 

Attach local tether to Ingress Aid 

Ingress APFR 

Position CLPA Bag on BRT for easy access 


Maneuver to CLPA R&R . Give SSRMS GO for maneuver and ССА into position for CLPA R&R 
position VAccess to СІРА micro-square and VDU (Texas) tether point (for temp stow of failed СІРА) 
\Lean back assessment for СІРА R&R 
Adjust APFR roll, if necessary 


On EV GO, safe SSRMS . Give SSRMS GO for safing 

Inform MCC-H SSRMS . Retrieve Square Scoop from CLPA Bag (on BRT) 

safed, ready for SSRMS . Install Square Scoop onto CLPA 

power down . Transfer Square Scoop RET from bag to VDU (Texas) tether point (to right of CLPA, on "top" of VDU) 
Configure PGT 
Ц [B7, CCW2, 30.5], 6" ext 7/16" 


VMCC-H — СЕРА inhibits in place 
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SSRMS BASE В ELBOW СІРА R&R (01:15) (Cont) 


8. 


Record failed CLPA bolt data: . On MCC-H GO, release CLPA bolt 22 turns — do NOT drive to hard stop 
Bolt | Turns | (CLPA will come loose at 14 turns, continue driving to retract exposed bolt threads) 
. Remove failed CLPA (-5 Ib soft-dock force); temp stow via RET to VDU (Texas) 
Retrieve spare CLPA from CLPA Bag (on BRT); install into soft dock 
Configure PGT 
Ц [B2, CW2, 30.5], 6" ext 7/16" 


Record new CLPA bolt data: . Drive CLPA bolt to torque (expect 22-23 turns) 
Bolt | Turns | 23. Stow PGT 
. Verify lens cover is fully installed 
. Release Square Scoop from spare CLPA; stow in CLPA Bag 
26. NPop-up indicator fully "in" (only visible with scoop removed) 
27. Stow failed CLPA in CLPA Bag; retrieve RET from VDU (Texas) 
28. VAII tethers and equipment clear of SSRMS 
Egress APFR 
Stow Ingress Aid and lay against boot plate 


. Temp stow CLPA Bag onto APFR 
Retrieve APFR and Bag bundle 


. Give MCC-H GO to power up SSRMS . When clear of SSRMS, give MCC-H GO to power up SSRMS 


. Translate to ESP-2 forward edge 
Stow APFR in ESP-2 WIF 5, low profile settings 
Report APFR settings 
Retrieve CLPA Bag 


Start Hatch Thermal Cover clock . < Stow СІРА Bag in АЛ. 
РЕТ (30 тт) 20 


Stop Hatch Thermal Cover clock . < Close АЛ hatch thermal cover 
РЕТ (30 тт) 20 


Inspect gloves 
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SSRMS BASE В ELBOW СІРА R&R - TASK DATA 


Estimated Task Duration: Notes: 
| | With APFR | Without АРЕН | 1. Bolt is not free spinning. Drive to turn count, not hard stops 
|OneEVCrew | | eo | 2. 20 turns provides structural integrity 
3. 22 turns achieves electrical connectivity 
4. Pop-up indicator indicates when СІРА is fully installed 


Tools: 


EV1 Timeline Considerations: 
CLPA ORU Bag (w/spare) 1. ЕУ2 may assist іп setup/cleanup of this task by carrying СЕРА ORU Bag to and from 
2 Square Scoops worksite while EV2 transports the APFR 


PGT w/7/16" socket 6" extension 


EVA Fasteners: 


Fastener Name | Label | Head | Qty | Install Release Failure | Turns 
Size Torque Torque Torque 
(ft-Ib) (ft-Ib) (ft-Ib) 
CLPA Tie-Down 7/16" W Gs 23-25 | 30 
Bolt 


ORUS: 


РИМ Вазе В Spare Dimensions (in) 
sln sln 


E “ы e 
" - ; Ge = 
camera bracketand interfaces -Blind mate electrical 
CLPA 51612-3004-1 |202 208 50.59 Ір 16.82" x 22.47" x 17.00" - | be 
22 — |208 | X X | пы гк 
Foot Restraints: 
Task Г WIE | APFR Setting Camera bolt vet | 
SSRMS Base B Elbow CLPA R&R Lab WIF 9 11, KK, F, 5 interface with __ ж 


locking nut 


Iron plate 
half of5 Ib 
magnetic 
soft-dock 


` 


ы. 


Lubricated V-surfaces / 
on MBS mast bracket 
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51 ЕНВС P-CLAMP RELEASE (00:45) 


IVISSRMS 


L. 


2. 


Record P-clamps: 

Hose Box S1 Bay 13 
| | P-clamp | Tool | Socket | 
ЫШЫ) 31(N | PeT | &inex | 
Qf 2(N | PGT | Ginext | 
ІП!)  3(N) | Ratchet | 2inex | 
af 1() | PeT | бех | 


Verify inhibits in place 
\Stbd TRRJ locked at 0 deg 


Record P-clamps: 
Stinger S1 Bay 11 
| | P-camp | Tool | Socket | 
(| a |P | 6-ori8-inext 
Га) 2 рет | mna | 
ПО 3 [РӘТ | вме | 
af 4  |PGr|&ori&iex 
Q| 5 РСТ | 6ori&inext | 
Q| 6 (РСТ) 6*or18-in ext | 


*wobble reqd w/6-in 


S1 FHRC HOSE BOX P-CLAMP RELEASE - BAY 13 (00:20) 
1. VRatchet w/7/16" socket 2" ext in MISSE/Get-ahead Bag is with you 


О Consider translation to Z1 stbd Tool Box to pick up 18" socket 


Translate to 51 FHRC Bay 13 


CAUTION 
Do not impart loads greater than 15 6 into FHRC Hose Box fluid lines 


Configure PGT: 
[A7 (9.2), CCW2, 30.5] 7/16 socket 6 ext 


Release Hose Box P-clamps (4) [P-clamp #3N requires ratchet] -6-12.5 turns 


Egress Bay 13 

Verify SAFER handles: 

О NR Handle down (HCM door - Closed) 

О NL Handle down (MAN ISO Valve — Open) 


S1 FHRC STINGER P-CLAMPS - BAY 11 (00:25) 
7. 
8. 


Translate SI FHRC Вау 11 
Configure PGT 
[A7 (9.2), CCW2, 30.5] 7/16 socket 6 ext 


Release Stinger P-clamps (5) [P-clamp #2 requires 18 in ext] -7-12.5 turns 
Do not release P-clamp on hardline 
P-clamps are not numbered 
Release 3 P-clamps closest to QD 


Egress Bay 11 


. Verify SAFER handles: 


О NR Handle down (HCM door - Closed) 
О NL Handle down (MAN ISO Valve — Open) 


Glove Check 
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51 FHRC Р-СІ АМР RELEASE - TASK DATA 


ЕНЕС P-clamps - Hose Вох (Outboard) 
Ай 


Майы, = Y I TW Xil = y зане. Жаны Тгау 


ШИ Hose Вох clamps 22 & 32 
А АТУУ were released оп 15A/STS-119 


“а ТА Ноѕе Вох 51 Вау 13 
j 
PGT 
PGT 


(О = P-clamp Location 


| [ Por | einen 
қора мега. 


Forward ор: MeFi 


= — 


(X) - TA-clamp (not released) 


H 
00; M3IFA40. '.. 
QD: MAIF41 ^. 


= at 
r E" 


FHRC P-clamps - Stinger (Inboard) 


Q - P-clamp Location Гу Stinger 51 Вау 11 


65) 5 СОТ P-clamp | Tool | Socket | 
же” Ol 2 | pet | 38inet | 
wer iin | Ton: M2 | ОГ 6 | PGT |6%г18-пех | 


(X) - P-clamp (not released) 


Torque Box 


NICS WIRE HARNESS 7 | " Г 
мен м-м/ | - 5 Assy wobble reqd у//6-іп 
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51 ЕНВС P-CLAMP RELEASE - TASK DATA (Сопі) 


Estimated Task Duration: 
| With SSRMS | Without SSRMS 
One EV Crew 


Two EV Crew 00:45 


Tools: 
ЕУІ 
РСТ w/7/16 (wobble) Socket-6 ext 
Ratchet wrench w/7/16-2 in ext 


EVA Fasteners: 


Fastener Label | Head | Qty | Install Release Failure 
Name Torque Torque Torque 
(ft-Ib) (ft-Ib) (ft-Ib) 


Stinger LY 
P-clamp bolts | | Н >” 
Inhibits: Hose box P-clamps have labels with bolt numbers 


ORU/Task Location 


S1 P-clamps Prior to translation to S1 Stbd TRRJ 
\DLA (1) - LOCKED (0 deg) 


Caution: 
1. Do not impart more than 15 Ibf load into the hose box fluid lines 


Stinger P-clamps have arrow labels for bolts 
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TOOL RECONFIGURATION (00:30) 


Start Hatch Thermal Cover clock 


РЕТ (30 min)  : 


Stop Hatch Thermal Cover clock 
РЕТ (30min)  : 


EV1 
< Retrieve Tool Relocate Bag from АЛ Staging bag 


< Close A/L hatch thermal cover 
Translate to A/L Toolboxes 


NOTE 
Tether to toolboard prior to removal for tool stow 


Stow following tools in the Port A/L Toolbox (figure 3): 

О Behind Zenith Door – Slot 1 (figure 4) 
L] Pin Straightener 

О Behind Nadir Door — Slot 5 (figures 5-8) 
Ц Short MMOD T-handle tool (tether point aligned with angled slot) 
О Short MMOD T-handle tool (tether point aligned with angled slot) 


Retrieve Large Cutters from Port A/L Toolbox behind Nadir Door (figure 3) 


Close both doors 
(1 Verify at least one lever in lock position for each door 


Stow following tools in Starboard A/L Toolbox (figure 2): 
О Inside Zenith Door — Panel 9 (figure 9) 

(1 Probe 
О Behind Zenith Door — Slot 5 (figure 10) 

Ц Vise Grips 


Close both doors 
Ц Verify at least one lever in lock position for each door 


Translate to A/L zenith, OD Tool Bag £1 (stbd) 


. Stow 1" QD Cap Tool in 1" Cap Tool pocket 


Retrieve Tool Relocate Bag; stow in A/L 


Inspect gloves 
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TOOL RECONFIGURATION (00:30) (Cont) 


Figure 1.- A/L Toolbox Panel and Slot Labels. 
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TOOL RECONFIGURATION (00:30) (Cont) 


Starboard 


x Hydrazine Brush Board 
| Zenith 


Tool Caddy Panel 


СД 
4 
022222222272722222 MI] 
¿Ë De... 


/ 


9 

N 2 * 

|< IE КУМ, 
en 


Hammer Board OI Ши Adj Wrench Board 
| и Slot 5: 
Pliers Board Vise Grips Bolt Puller Panel 
Panel 9: 
Probe 


Figure 2.- A/L Toolbox 1 Stbd. 
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TOOL RECONFIGURATION (00:30) (Cont) 


Port 


+ *,8 
| 1 
я ЖЫ | РАО Carrier 
маат ; Cul 


EJ 


P 
we А БАУ. 
эл ыны 


Small Cutter Board exe 
Slot 1: T-Handle Tool Board 
; Slot 5: Large Cutter Panel 


2 Short MMOD T-handle Tools 
Figure 3.- A/L Toolbox 2 Port. 


Pin Straightener 
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TOOL RECONFIGURATION (00:30) (Cont) 


Pin Straightener Tool 


Figure 4.- Small Cutter Board. Figure 5.- T-Handle Tool Board. 
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TOOL RECONFIGURATION (00:30) (Cont) 


Push buttons down to 
secure tool to board, 
2 places 


Push to 
overcome 
soft docks 


T-handle tether point 
should align with angled 
slot to ensure tether 
hook can be removed 
after tool is stowed 


Figure 8.- T-Handle Tools Stowed on Tool Board. 
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TOOL RECONFIGURATION (00:30) (Cont) 


Figure 9.- Bolt Puller Panel. Figure 10.- Adjustable Wrench Board. 
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САР SPANNER INSTALL (00:20) 


IVISSRMS EV1 
| 777 | GAP SPANNER INSTALL (00:20) 
j š © 1. Retrieve Gap Spanner 


CAUTION 
Do not use Node 3 jumpers 
as a translation aid 


Translate to nadir to Lab HR 239 via 
existing gap spanner 

Attach local tether 

Attach one end of gap spanner to 
forward stanchion of Lab HR 239 
Translate to Lab HR 201 (okay to use 
WIF 4) 


A vs [ I 
F New gap spanner 


3 


Vs. 
- `. Рр 
k. — |, 


Attach second end of дар зраппег to 
forward stanchion of Lab HR 201 
Tighten gap spanner until buckle can 
twist 90° 


2 
f 
/ 
| 


Existing gap spanner (HR 231-232) 
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TOOLS AND 5ТОУ/АСЕ 


STARBOARD LIGHTWEIGHT TOOL STOWAGE ASSEMBLY (TSA)......... TEMP FS 8-2 
ВНЕ ӘЗ КЕ ЕТ T 8-3 
PGSC-PGT CONNECTION (АЗІР AND 760ОХП)........еее ее 8-4 
PROGRAM PGT SETTINGS as nn Le зарды ала» 8-5 
DOWNLOAD/ERASE EVENT LOG u ae а ЫДЫ а ео ¿as aus 8-5 
PGFEONEINGENGIES p uyu u ы naeh 8-6 
POT STANDARD: SET MING Ss san en EBENE, 8-/ 
SAFETY TETHERS=STS:335 (EET) ораган ЙЫҚ АҒЫ йа а Шынды FS 8-9 
APER MANAGEMENT -— STS-135 (ULF?) ans ek FS 8-10 
СЕТА CART WIF AND SWINGARM MANAGEMENT TABLE - STS-135/ULF7... FS 8-11 
TOOLBOX STOWAGE = STS-135 (ULF) u u SS лаве FS 8-12 
TOOLBOX PANEL AND SLOT LABELS u uuu ne ӛзін еккенде FS 8-13 
ZL TOOLBOXINTEERINAL ЈАТ ОШ а yn an FS 8-14 
AIRLOCK TOOLBOX INTERNAL LAYOULI...................... 1001. FS 8-15 
FLUID OD ВАО LAYOUT аа ооо ыы са ы тера ООВ ылары VR EE FS 8-16 
CREW TE THERINSPECTONS seinen ne ee a FS 8-19 
CEPAVAUNPACKING болонка енде тыры d a NO FS 8-26 
СЕРА CONFIGURE AND PACK FOR STOWAGE................ eH FS 8-29 
MISSE S ORMATE Ш RAW PREP: FOR EVA ан a ea a FS 8-39 
MISSE 8 ORMATE III RAW POST EVA COVER ЅТОМАСЕ .................................. FS 8-40 


135 


TEMP FS 8-1 EVA/135/FIN 


TOOLS AND 
STOWAGE 


TOOLS AND 
STOWAGE 


STARBOARD LIGHTWEIGHT TOOL STOWAGE ASSEMBLY (TSA) 


i ADJUST. WRENCH / RATCHET WITH 7/16 SKT & 4 IN. EXTEN. 
' 


E ee ee fe ee ee ee ee ee ЛЕ ЕТ 


Aft Tray Layout and Labels Forward Tray Layout and Labels 


Ensure locks are arrow to 
arrow for proper TSA closure 
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TEMP FS 8-2 EVA/135/FIN 


SAFETY TETHERS - 575-135 (ULF7) 


#68 #72 E 
s/n 1018 s/n 1022 STP - Safety Tether Pack 


Lg-sm Lg-sm 


55-FT SAFETY TETHERS 


(retracting 
issues — ULF4) 


ULF6 Stage |INSIDE: Tether [INSIDE: Tether |INSIDE: Tether | INSIDE: Tether 
staging area staging area staging area staging area 

Post EVA 1 INSIDE: Tether | INSIDE: Tether |INSIDE: Tether | INSIDE: Tether 
staging area staging area staging area staging area 


85-FT SAFETY TETHERS 


#21 #22 #24 #23 #26 #29 #25 #27 

s/n 1001 s/n 1002 s/n 1004 s/n 1003 s/n 1006 s/n 1009 s/n 1005 s/n 1007 
Lg-sm Lg-sm Lg-sm Lg-sm Lg-sm Lg-sm Lg-sm Lg-sm 
(GMT201 (2 J/A — retracting 

Tether Inspect – | issue) 

only 1 through 

tack stitch) 


staging area wl#24 wl#22 wi#26 wi#23 Staging Bag Middeck Middeck 
STS-135/ULF7 STS-135/ULF7 staging area staging area staging area staging area staging area staging area 
Middeck Middeck 


ULF6 Stage INSIDE: Tether |INSIDE: СЛ INSIDE: C/L INSIDE: C/L INSIDE: C/L INSIDE: Tether 
staging area deployed in STP |deployed in STP |deployed in STP |deployed in STP | staging area 
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АРЕН MANAGEMENT - 575-135 (ULF7) 


АРЕР АРЕН 1 АРЕН 2 APFR 3 АРЕН 4 АРЕН 5 APFR 6 АРЕН 7 IAPFR 1 OTSD 
DESIGNATOR s/n 1004 s/n 1006 s/n 1005 s/n 1002 s/n 1003 s/n 1007 s/n 1008 
(sticky pitch knob - ЗА, (sticky pitch (suspected sharp (heat shield (sticky pitch | (sticky pitch (possible 
13A.1, 1JA) knob — US 7 &9,| edge on locking removed on |knob — ULF4; | knob — 20А; | sticky locking 
sticky locking | collar and possible ULF5) heat shield | heat shield | collar — ULF4) 
collar — 10A) sticky locking removed on | removed on 
collar — US 7) ULF3) 12A.1 stage) 


ULF6 Stage Stbd CETA Cart| Port CETA 
P1 WIF 3 ESP-2 WIF 06 COL WIF 3 P6 WIF 12 
Z1 WIF 13 [6,РР,Е,11] [10,FF,A,3] WIF 4 Cart WIF 2 [6,NN,F, 6] [3,00,F,12] Z1 WIF 5 Z1 WIF 3 SO UE 7 | ESP-2WIF З 
[3,0Q,F,12] TS TS 112,66) [6,GG] [12,PP,F,12] | [6,PP,F,12] CL=7 [3,A,1] 


Ingress Aid [9,РР,Е,6] [12,TT.F,6] Ingress Aid | Ingress Aid 


dac 21 WIF 13 Ze San EE А Би | г CS ME s не ЛЕР ЕЕ". | Б ЛЕТ «Бер Wie? 
[3,ОО,Е,12] TS „з ae [12,66] [6,06] | [SNNF.S] | 13,00,12] [45 pp.E121| [6,PP.F.12] | CL-7 [3,A,1] 


Ingress Aid [9,РР,Е,6] [12,TT,F,6] Ingress Aid | Ingress Aid 


TS Ingress Aid Ingress Aid | Ingress Aid 


ULF7 Stage : Stbd CETA Cart| Port CETA 
Z1 WIF 13 Е =. ШЕТ WIF 4 Cart WIF 2 ІРІ BOGE = Z1 WIF 5 Z1WIF3 |SOWIF7| ESP-2 WIF 3 
[3,0Q,F,12] TS E p [12,GG] [6,GG] AE ped [12,PP,F,12]| [6,РР,Е,12] | CL=7 [3,A,1] 


[9,PP,F,6] [12,TT,F,6] 


Crane ORU Stanchion/TERA APFR 2 Tool Stanchion APFR 1 Tool Stanchion Tool Stanchion | 
(old ORU tether) Headless 


РМАТ WIF 5 SO port wedge face Hex pointed ISS zenith, tool Tool stanchion port, pointed zenith 50 port wedge face | 
head pointed 155 stbd, апа 
oriented ISS Zenith/Nadir 
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СЕТА CART WIF AND SWINGARM MANAGEMENT TABLE - STS-135/ULF7 


WIF СЕТА 1 (port) | CETA 1 (port) | СЕТА 1 (port) | СЕТА 1 (ром) | CETA 1 (port) | CETA 2 (stbd) | CETA2(stbd) | CETA 2 (stbd) | СЕТА 2 (stbd) | СЕТА 2 (stbd) 
Designator WIF 1 WIF 2 WIF 3 WIF 4 WIF 5 WIF 1 WIF 2 WIF 3 WIF 4 WIF 5 
Port-nadir Stbd-nadir Stbd-zenith Port-zenith Port-middle Port-nadir Stbd-nadir Stbd-zenith Port-zenith Port-middle 


ULF4: Pitch 
setting stuck in FF 


Possen] води | were | а | прш | варо | же | WEE | ыша | (uos | а” 


Роз:57915| a = | e | - | a | - | - I om d] =Q j - | 


СЕТА 1 (рогі) СЕТА 1 (рогі) СЕТА 2 (Stbd) СЕТА 2 ($19) 
Port Brake Handles Stbd Brake Handles Port Brake Handles Stbd Brake Handles 
Folded over and wire tied to each other Straight and Locked Straight and Locked Straight and Locked 
Handles FWD and NOT wire tied to cart No Wire Ties No Wire Ties No Wire Ties 
NOTE 


1. Settings highlighted red are unconfirmed. This table was created during STS-132/ULF4. All WIFs and swingarms not used on ULF4 are 
assumed unconfirmed 

2. PORT CETA cart is NOT configured for translation to WS 8 unless the SARJ is parked for the duration 

3. STBD CETA cart is NOT configured for translation to WS 1 unless the SARJ is parked for the duration 
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TOOLBOX STOWAGE - STS-135 (ULF7) 


Z1 PORT TOOLBOX (MMOD Z1 STBD TOOLBOX (MMOD AIL TOOLBOX 1 (STBD) AIL TOOLBOX 2 (PORT) 
Damage - potential sharp edges) Damage - potential sharp edges) 
{all slots have sliders} {all slots have sliders} 


HAMMER BOARD {nadir door} 
HAMMER 


CABLE CUTTER BOARD 
{zenith door} 


7/16" FLUSH SQ SOCKET 
7/16" PROUD SQ SOCKET 
7/16" RECESSED SQ SOCKET 


SLOT # 2 QD BAIL TOOL BOARD {stbd door} | PLIERS BOARD {nadir door} 
BMRRM LATCH TOOL NEEDLE NOSE PLIERS 
QD BAIL DRIVE TOOL (1") 
SLOT #3 RATCHET BOARD {middle} RATCHET BOARD {middle} {only slot with slider} {only slot with slider} 
7/16" X 12" WOBBLE SOCKET 
7/16" X 2" RIGID SOCKET 


7/16" X 6" WOBBLE SOCKET 
SLOT #4 


Е ee е 
SLOT#5 | ROUND TM BOARD {port door} ADJ WRENCH BOARD {zenith door} | T-HANDLE TOOL BOARD {nadir door} 
RND TORQUE MULTIPLIER FORCEPS 1-8" T-TOOLS 
5/8" PROUD RND SOCKET WRENCH, ADJ 
7/16" FLUSH RND SOCKET 
7/16" PROUD RND SOCKET 


SLOT #6 TRASH BAG BOARD за door} TRASH BAG BOARD 150 door} HYDRAZINE BRUSH BOARD 
SMALL TRASH BAG { nadir door} 
HYDRAZINE BRUSH 


COMPOUND CUTTERS (SM) 
SCISSORS 


SLOT #1 SQUARE TM BOARD {stbd door} 
SQ TORQUE MULTIPLIER 


7/16" X 12" WOBBLE SOCKET 
RATCHET WRENCH 
RIGHT ANGLE DRIVE 


SLOT # 7 SOCKET BOARD {port door} SOCKET BOARD {port door} PRD (Toolboard) {zenith door} PRD (Toolboard) {nadir door} 
5/32" BALL END ALLEN DR 5/32" BALL END ALLEN DR PRD PRD 
1/2" X 8" WOBBLE SOCKET 1/2" X 8" WOBBLE SOCKET 
5/16" X 7" RIGID SOCKET 5/16" X 7" RIGID SOCKET 


PANEL #8 | СНЕАТЕК BAR PANEL {stbd door} | CHEATER BAR PANEL {stbd door} TOOL CADDY PANEL {nadir door} 

CHEATER BAR CHEATER BAR 

GP CADDY ADJ EQUIP TETHER 
CANNON CONNECTOR 


TOOLS (2) 
PANEL #9 | 18" SOCKET PANEL {port door} 18" SOCKET PANEL {port door} BOLT PULLER PANEL Ec door) | LARGE CUTTER PANEL B c E door} 
7/16" X 18" WOBBLE SOCKET 7/16" X 18" WOBBLE SOCKET E c PULLER LARGE CUTTERS uc (909) ио 303) 
MECHANICAL FINGER 


EXTERNAL | 1 ROUND SCOOP w/D-HANDLE NOTE 
(on zenith micro) (D-handle taped D-Handle will not stow on the side of 
over repaired MMOD damage) this toolbox due to an interference 


D-HANDLE on port side of toolbox with the CMG MLI 
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TOOLBOX PANEL AND SLOT LABELS 


NOTE 
е АЛ Toolbox: Slider feature located in center slot only (#3) 
е 21/СЕТА Toolbox: Slider feature located in all slots 
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21 TOOLBOX INTERNAL LAYOUT 


ROUND ТМ BOARD RATCHET BOARD 
18" SOCKET PANEL SQUARE ТМ BOARD СНЕАТЕН ВАН PANEL 
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ЗОСКЕТ ВОАНО 


TRASH BAG BOARD 


DOORS SHOWN REMOVED AND ROTATED 180" 
FROM CLOSED POSITION FOR CLARITY. 
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АІКІ ОСК TOOLBOX INTERNAL LAYOUT 


Hydrazine Brush Board 


Tool Caddy Panel 


м 


PAD Carrier 


Hammer Board 


Pliers Board Bolt Puller Panel 
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FLUID QD BAG LAYOUT 


ОО TOOL BAG #1, STBD (SEG33114667-301/1001 
|f | TOOL | PART#ISERIAL# | LOCATION IN BAG 
V CAP TOOL Сар Tod Pk 
Сар Tool Pk 
ISS A/L Internal 
?4" & 1' QD BAIL DRIVE LEVER 34" & 1" QD Bail Drive Lever Pouch on Lid 


[6. | 1.5" NH3/N2 VENT TOOL-F  |1F9859-/01 | PKL: 1.5" NH3/N2 
За" МНЗ/М2 VENT TOOL - Е Pkt D: 34" NH3/N2 
1" NH3/N2 VENT TOOL - Е 
1" NH3/N2 VENT TOOL - M 
Ya" NH3/N2 VENT TOOL - Е Pkt C: 1⁄4" NH3/N2 
1.5" QRT & FID GAUGE 
34" & 1" QRT & FID GAUGE 


L] Ensure cap 
tools (3) are 
friction fitted 


L] Close bail 

О Close all drive lever 
QRT tool flaps (2) 

flaps (2) 

L] Internal bag 
О Close all straps (2) 
vent tool should be 
flaps (6) stowed in 
pouches 
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FLUID QD BAG LAYOUT (Cont) 


OD TOOL BAG #2, PORT (SEG33114667-301/1002 
Ti Cap Tool 
V Cap Tool V Cap Tool Pkt 


34" NH3/N2 Vent Tool — Е Pkt D: 34" NH3/N2 

| 6. | и" NH3/N2 Vent Tool -F | 1F98592-1/02 | РКС: ми" NH3/N2 

Ya" ВОТ Pkt C: 14" NH3/N2 w/adj tether 

[8 | вот  |SEG33114986-301001 — | Pkt C: Ма NH3IN2 w/adj tether 

| 9. | 34" AKT 
Vent Tool Adapter 


За" ВОТ is tethered to 
internal bag loop using 


integral tool tether Vent Tool Adapters (2) are 


stowed in QRT/FID gauge 


34" AKT stowed with pockets and need adj tethers 


VTAs in QRT/FID pouch Only 1 currently in QD bag 


Ya" and 34" BDTs аге 
stowed on top of 
Ya" vent tool 
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FLUID QD BAG LAYOUT (Cont) 


VENT TOOL EXTENSION BAG (SEG33119100-301/1001 
TOOL 


MUT EE 


Vent Tool Adapter SEG33119079-301 VTEB 
1" NH3/N2 Vent Tool — Е 1F98589-1 VTEB 


511БЕ06137 


PUMP MODULE JUMPER ВАС (SEG33119100-301 


ДЕЛЕ TOOL PART # LOCATION IN BAG 
PUMP MODULE JUMPER ASSY 1F15818 О TETHERED ВУ 1 INTEGRAL TETHER TO HR ON JUMPER 
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CREW TETHER INSPECTIONS 


OBJECTIVE: 


Inspect Load Alleviating Strap (LAS) on Safety Tethers, Waist Tethers and soft strap on D-Ring 
extenders. Prior to each set of EVAs (shuttle or ISS), all on-board tethers are to be inspected. 
Between each EVA, only those tethers used during the previous EVA require inspection. 


DURATION: 


1 hour 30 minutes (Parts 1 and 2 on six waist tethers, six D-Ring extenders, and eight safety 
tethers) 


Additional 30 minutes required to perform Part 3 on two tethers. 


NOTE 


Standard tool config prep times only protect for performing Part 1 between EVAs on 
tethers used during the previous EVA. 


ITEMS REQUIRED (PART 2 OR 3): 


MATERIALS: 
Sharpie 
Ziplock Bag 
TOOLS: 
Camera 
IS IVA Toolbox: 
Drawer 5: 

Tape Measure 


Tape Pantry 
EVA Tape (1" Permacel Glass Cloth Tape) P/N P-213 


PART 1: PRIOR TO EACH EVA 


1. Prior to EVA use, soft goods on each safety tether (LAS), waist tether (LAS) and D- 
Ring extender (strap) for that EVA must be inspected. 


1.1 MMOD Inspection 
Inspect the soft goods (LAS) of the Waist Tether and ERCM/Safety Tether and 
soft strap of the D-Ring extender for MMOD damage and discoloration, 
manipulating the sheath as needed to inspect between folds. The damage 
may appear as small or large holes in the LAS or as a tear/rip in the sheath. 
The MMOD damage may also appear in small concentrated areas of 
excessive fraying (as would be expected to be found in the vicinity of a hole). 
Soft goods should be white to yellow or tan in appearance. Soft goods 
showing a burnt brown or black discoloration should not be used. 
Refer to Figures 1, 2, 3. 


FS 8-19 EVA/135/FIN 


CREW TETHER INSPECTIONS (Cont) 


1.2 D-Ring Extender 


Inspect the soft strap of the D-Ring extender for MMOD damage, excessive 
wear and fraying. 


Refer to Figures 1, 2, 3. 


Figure 1. Damage Masked by Folds in LAS Sheath Exposed When Unbunched. (Note: Photo of 
ground-created damage.) 


Figure 2. Picture Showing MMOD Damage Found in Flight AET. 


500 


Figure 


150: = 


! Frayed D-Ring Extender; No-GO for Use. 


1.3 LAS Base Inspection 
Inspect base of LAS where strap attaches to ERCM D-Ring for any damage. 
Refer to Figure 4. 


1 1 Smudging is acceptable. 
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CREW TETHER INSPECTIONS (Сопі) 


182 If safety tether anchor hook is taped, inspect tape for wear or 
damage. 


Figure 4. LAS Attachment to ERCM D-Ring. 


14 . Tack Stitching Inspection 
Verify two surface and two through tack stitches still present on each LAS 
(waist tether and safety tether). 


1.4.1 Verify through stitches still intact by gently moving sheath away from 


hook to expose threads through Nomex. 
Refer to Figures 5 and 6. 


Once verified, gently replace sheath over red indicator. 


1.4.2 Visually verify surface stitches on nonseam side of tether 


1.5 . Red Indicator Inspection 
If red showing and all tack stitches present 


1.5.1 Gently pull the sheath back to cover red indicator. Due to 
tolerances, some red may still show (tether is GO as long as 
tack stitching still present.) 


1.52 Note width of any remaining red showing. 


1.5.3 Report S/N of any tethers with red still showing to MCC-H. 


Through Tack Stitch 


Surface Tack Stitch Verify stitches all the way through tether 


Only tacked to the top layer of Nomex 


Figure 5. Top View (Non-Seam Side) and Bottom View (Seam Side). 
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CREW TETHER INSPECTIONS (Сопі) 


каш, и =. Through 


Relative motion 


Figure 6. Cross-Section of Tack Stitching. 


2. Report serial numbers to MCC-H with inspection results. 


3. Forany tethers with MMOD/other damage, fraying or missing tack stitching, proceed 


to Part 2. 


4. Restow remaining tethers. 


PART 2: MMOD DAMAGE/MISSING TACK STITCHING EVALUATION 


5. Retrieve Camera and Ziplock Bag(s). 


6. If MMOD damage is found on LAS 


6.1 Smooth out the sheath at the damage location and take detailed photos of 


damage (with serial number in photo if possible). 
Refer to Figures 7 and 8. 


Note if any damage to the underlying Nomex strap is visible. 
6.2 Remove tether from usable inventory. 

Place tether in Ziplock Bag labeled, "No-GO for use". 

Report location and S/N to MCC-H. 


6.3 Report results to MCC-H. 


— " Refer to Figure 8 for 
-- er р correct label 
ызы — | - location. 
IST TETHER ASSY For Waist Tethers, 
y: SEG?- 943- 105 ensure label says 
N + 1053 | | E Waist Tether Assy. 


— — 


Figure 7. Photo of Partial Red Indicator Showing with Serial Number. 
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CREW TETHER INSPECTIONS (Сопі) 


Safety Tether 
(55-ft) SEG 33106674- 305, - 307 Tether Extension Assy (Dering Extender | 


i25-fti 5Е033116109 rs 5EG33112321- 701 


— s p=, 2: 
=. . 


Large digits Х-Х are 
abo acceptable IDs 


Шынын RE 


WaistTether 
SEG 3310945 205 


“э. 


i мит 
E oe 


Figure 8. Serial Number References. 
7. lf tack stitches are broken 


7.1 Take detailed photos of tack stitches (with serial number in photo) for 


further engineering evaluation. 
Refer to Figure 7. 


7.2 Stow tethers per Table 1. 
Table 1. Tether GO/No-GO Criteria 


Broken Stitch Action 


One or both surface Gently smooth sheath away from hook so only a single 
stitches broken layer covers the red indicator area. 


Return tether to usable inventory. 


One through stitch Return tether to usable inventory. 
broken, one through 


stitch intact and zero to 
two surface tack 
stitches intact 


Two through stitches Remove tether from usable inventory. Place tether in 
broken Ziplock Bag labeled "No-GO for use." Report location to 
MCC-H. 


7.3 Report results to MCC-H. 
8. If fraying or MMOD damage is found on D-Ring extender 


8.1 Take detailed photos of damage showing S/N of extender (if possible). 
Refer to Figure 9. 


8.2 Remove tether from usable inventory. 


Place tether in Ziplock Bag labeled "No-GO for use." 
Report location and S/N to MCC-H. 
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CREW TETHER INSPECTIONS (Сопі) 


~ 


8.3 Report results to MCC-H. 


Figure 9. D-Ring Extender Showing Serial Number. 
9. If damage found on LAS base 


9.1 Take detailed photos of damage with at least one photo showing tether 
number. 


9.2 Swap tether for spare. 
93 Remove tether from usable inventory. 


Place tether in Ziplock Bag labeled "No-GO for use." 
Report location and S/N to MCC-H. 


9.4 If tape damaged/worn on anchor hook, take detailed photos. 
Replace tape as necessary using EVA tape. 


9.5 Report results to MCC-H. 


PART 3: MEASURE LAS LENGTH (ON MCC-H GO) 


10. Retrieve quarantined tethers, tape measure, Sharpie, and Camera. 


11. Mark the desired length on a stable surface. 
Refer to Figures 10 and 11 for required lengths. 


12. Measure quarantined tether against markings. 
Photograph results. 


13. Report findings to MCC-H. 
14. Stow tethers per MCC-H direction. 


k ‚ 23.0-250 4, - 


Figure 10. Waist Tether. 
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CREW TETHER INSPECTIONS (Сопі) 


LLL 9 14" — 11 М”? measured from stitch row to stitch row ———] 


Figure 11. Safety Tether. 
Table 2. Inspection Results 
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СІРА IVA UNPACKING 


CAUTION 
Extreme care should be exercised to avoid touching the white 
thermal paint on the camera, as it is easily removed. Scuffing 
the paint may reduce the CLPA life due to overheating, or it may 
reduce the allowed operational timelines to prevent overheating 


The electrical grounding tabs and the connectors at {Пе base of 
the unit should not be touched 
The unit has an awkward center of mass, making it 


uncomfortable to handle. When possible, it is recommended to 
hold the unit from the tether point and micro fixture 


Retrieve CLPA Protective Case 

Release belts, pull-tabs, and beta cloth cover (in order); fold beta cloth cover 
on itself 

Open two shells to expose mounted CLPA on base plate and ORU interface 
(fig 1) 

Using a ratchet wrench w/7/16-in socket, drive EVA bolt ccw, ~22-23 turns 

NOTE: Running torque should not exceed 75 т- (fig 2) 

Verify EVA bolt driven out to hard stop 

CLPA should slide freely from the base plate. It may be necessary to loosen 
four nuts on top of alignment guides (fig 3) 

Visually verify blindmate connector cover removed 

Retrieve MSS camera cover (P/N 51612-4968-551) (1.0 CTB 1078) 

Rotate locking lever to open/unlocked position (lever perpendicular to 
plane of lens) 

Install MSS camera cover onto CLPA by inserting spring loaded flange to 
depress spring 

Rotate cover to seat against camera bracket for full installation 

Rotate locking lever to closed/locked position (lever parallel to plane of lens) 

Perform pull test 

Install Sq scoop and place CLPA in ORU bag per tool config 

Close shells on base. Secure Velcro straps, belts, and beta cloth cover 

Stow CLPA Protective Case and MSS camera cover case (in mesh bag for 
use post EVA 1) 


Latch Pin 


xXx 
о 
о 
- 
= 
ш 
д. 
о 


+ | гном - $ 


М$$ Сатега Соуег 
(Shown in Unlocked Position) 
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СІРА IVA UNPACKING (Cont) 


VES ТЕ. 
СС) 


/ ~ ALIGNMENT GUIDE 
EVA INTERFACE, — 
TORGUE TO 125 LB-IN 


Figure 2 
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СІРА IVA UNPACKING (Cont) 


M. айық 
нЕ: 
a et ur 


Lem 


„г 


жн, 


ALIGNMENT GUIDE —/ 


^L RECOMMENDED LOCATION 
FOR KAPTON TAPE 


Figure 3 


OUTER BASE PLATE — 


INNER ВАЗЕ PLATE —“ E 
—BOTTOM BASE PLATE NUT (4l 


Figure 4 
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СІРА CONFIGURE AND PACK FOR STOWAGE 


OBJECTIVE: 
Rotate the СІРА Camera Joints (Yaw and Pitch) into position then pack in 
protective gear for stowage and return. 


LOCATION: 
US Lab 


DURATION: 
If no Star Block (18.1 thru 18.11) required 
30 mins / 1 crew 


If Star Block (18.1 thru 18.11) required 
1hr 15 min / 1 crew 


PARTS: 

CLPA Camera 

MSS Camera Cover 

MSS Camera Cover Bag 

3.0 CTB S/N 1088, B/C 006745J, Label: CAMERA LIGHT AND PAN/A 
ASSEMBLY 

1.0 CTB S/N 1078, B/C 004072J 


MATERIALS: 

MWA Utility Kit 
oeat Track Restraints (2) 
ORU Clamps (2) 


TOOLS REQUIRED: 

Drawer 2: 
Ratchet, 3/8" Drive; 
7/16" Deep Socket, 3/8" Drive 
(40-200 in-Ibs) Trq Wrench, 3/8" Drive 
7/16" EVA Socket, 3/8" Drive 


REFERENCED PROCEDURE(S): 
А.2.6 MAINTENANCE WORK AREA (MWA) INSTALLATION 


KEEP OUT ZONES - Do not touch the area of the Camera 
Lens, Light Lens, Cables, grounding tabs and connectors. 


Touching them may contaminate a ground analysis of space 
environment degradation or may damage connector for 
future use. 
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СЕРА CONFIGURE AND PACK FOR STOWAGE (Cont) 


SECURE CAMERA TO SEAT TRACK 


"Top MWA 
A Track Restraint 


= 


Camera Soft 
Dock Magnet 
Plate 


ORU Clamp 


‘Bottom’ 
MWA Track 
Restraint 


| EVA 


Microconical 


k t! n 


ad _ < 


Figure 1: MWA Track Restraints with ORU Clamps 
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MWA Track 
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Out Zone 


Figure 2: Initial Position of Camera: Installed on Rack Seat Track using 
MWA Track Restraints with ORU Clamps 


— 


Remove Sq scoop and stow in EVA done mesh bag 

2. Install ‘bottom’ MWA Track Restraint with ORU Clamp onto Rack seat 
track (reference A.2.6 MAINTENANCE WORK AREA (MWA) 
INSTALLATION) as shown in Figures 1 and 2. 
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СЕРА CONFIGURE AND PACK FOR STOWAGE (Cont) 


3. On Camera Base, turn EVA Microconical Tie Down Bolt counter 
clockwise (loosen) to hardstop to ensure bolt is fully retracted 
[Ratchet, 3/8" Drive; 7/16" EVA Socket, 3/8" Drive]. 


4. Place Camera Soft Dock Magnet Plate onto 'bottom' MWA Track 


Restraint with ОКУ Clamp and secure Camera using ‘top’ MWA Track 
Restraint with ORU Clamp as shown in Figures 1 and 2. 


ROTATE CAMERA INTO STOWAGE CONFIGURATION 


Torque required to overcome motor gearing and begin 


rotational motion is estimated to be 20 to 30 foot pounds. 
Once rotation begins, it is estimated to take 5 to 10 foot 
pounds to continue rotational motion. 


Horizontal - 
Final 
Position 


Initial 
Position 


Rotate approx. 20 
degrees Clockwise to 
Horizontal Position 


Figure 3: Rotate Mast Axis (Yaw) to Horizontal 


5. Rotate the camera and light around Mast Axis (Camera Yaw) 
approximately 20 degrees until aligned horizontally as shown in Figure 
3 
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СЕРА CONFIGURE AND PACK FOR STOWAGE (Cont) 


ze EO 
Approved Hand Hold B a” 
- may use for rotation > | 

+ 


m | 
Т | | 


i 
| Axis of Rotation 


Rotate Clockwise 
approx. 90 
degrees to this 

| final position 


©: 


Кши 


Сатега апа 3 
Light Lens Keep | 
Out Zone 


4 > 
/ Á E- \ 
РА 


| Ld 
mM _ j EZ қ 
Figure 4: Final Position - Rotate Camera Pitch Axis 90 degrees Clockwise 


6.  Rotate the camera and light around the Camera Axis (Camera Pitch) 
approximately 90 degrees until aligned as shown in Figure 4. 


STOW CAMERA 


71. Remove Camera from the MWA Track Restraints with ORU Clamps 
and temp stow. 


8. Install 1/2" Thick Baseplate with Delrin Blocks inbetween the MWA 


Track Restraints with ORU Clamps. Move MWA Track Restraints on 
Seat Track as required. 
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СЕРА CONFIGURE AND PACK FOR STOWAGE (Cont) 


Secure 1/2” thick 
baseplate to Rack 
Seat Track using 
MWA Track 
Restraints with ORU 
Clamps. 


тə 


Figure 5: Camera Installation onto 1/2” Thick Baseplate 
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Delrin Block “А” - 
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—\\! Delrin Blocks "B" 
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Figure 6: Detail: 1/2" Thick Baseplate and Delrin Blocks “А” and “В” 
interface 
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СЕРА CONFIGURE AND PACK FOR STOWAGE (Cont) 


9. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


Loosen but do not remove base plate nuts (four) оп each Delrin Block 
“А” [Ratchet, 3/8” Drive; 7/16" Deep Socket, 3/8" Drive]. Reference 
Figures 5 and 6. 


Slide each block "A" outward. 

Align and install Camera on the 1/2" Thick Baseplate and slide each 
Delrin Block “А” against the Camera guides. Tighten base plate nuts 
(four) on each Delrin Block “А” [Ratchet, 3/8” Drive; 7/16" Deep Socket, 
3/8" Drive]. 


Torque base plate nuts (four) on each Delrin Block “А” to 50 in-Ibs. (40- 
200 in-lbs) Trq Wrench, 3/8" Drive; 7/16" Deep Socket, 3/8" Drive]. 


Rotate locking lever of CLPA MSS camera cover to the open/unlocked 
position (lever perpendicular to plane of lens) 


Remove MSS camera cover from CLPA by depressing spring and 
rotating cover 


Rotate locking lever to the closed/locked position (lever parallel to plane 
of lens) 


Stow MSS camera cover into camera cover bag 


Stow cover and bag into 1.0 СТВ 1078 
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СЕРА CONFIGURE AND PACK FOR STOWAGE (Cont) 


Protective Shell 


Protective Shel . s = NF ремне 
G 2 | Й Ў _МАТЕВТА 2 TERT тоа 


/ ACETAL GP PLATE 1/2" THICK 


Figure 7: Camera Packaging Exploded View 


18. Assemble the two Protective Shells around the Camera, reference 
Figure 7. Ensure interlocking side feature and interlocking feature to 
baseplate is engaged and closed completely. 
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СЕРА CONFIGURE AND PACK FOR STOWAGE (Cont) 
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If Protective Shell interlocking side feature or interlocking baseplate feature 
does not engage correctly, adjust Camera on Baseplate as follows: 


18.1 Remove Protective Shells 


18.2 Loosen but do not remove base plate nuts (eight) on each Delrin 
Block “А” and each Delrin Block “B” [Ratchet, 3/8” Drive; 7/16" 
Deep Socket, 3/8" Drive]. Reference Figures 5 and 6 


18.3 Slide all six Delrin Blocks outboard. 


18.4 Center Camera within the loosened Delrin Blocks, slide all six 
Delrin Blocks against the Camera guide, then by hand tighten 
lightly base plate nuts (eight) on each Delrin Block “А” and each 
Delrin Block “B”. 


Since Camera is not tight, it should self-center as the 
closed shells locate the camera to the correct position 


within its internal clamps. Adjust sliding blocks (A and B) 
on the base plate as required to allow camera to center 
between the Protective Shells. 


18.5 Assemble the two Protective Shells around the Camera such that 
they are centered on the base plate, reference Figure 7. Ensure 
interlocking side feature and interlocking feature to baseplate is 
engaged and closed completely. 


18.6 Remove Protective Shells without moving Camera on the base 
plate. 


18.7 Without moving the Camera, slide one of the Delrin Block ‘A’ away 
from the Camera. Ensure one corner for each of the Delrin Blocks 
“B” (two) is now pressed against the Camera base and adjust as 
required. Torque baseplate nuts (two) on Delrin Block “B” to 50 in- 
los. [(40-200 in-Ibs) Тга Wrench, 3/8" Drive; 7/16" Deep Socket, 
3/8" Drive]. 


18.8 Repeat adjustment and torquing for the opposite side of Delrin 
Blocks “B”. 


18.9 Verify that the Camera can move out of plane with the base plate 
and that it realigns to base plate such that only one position is 
possible. Repeat Delrin Block B adjustment as required to obtain 
this alignment. After final positioning, install Camera onto 
baseplate. 
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СЕРА CONFIGURE AND PACK FOR STOWAGE (Cont) 


18.10 Slide Delrin Block "A" into position over Camera guide and torque 
base plate nuts (four) on each Delrin Block "A" to 50 in-Ibs. [(40- 
200 in-Ibs) Trq Wrench, 3/8" Drive; 7/16" Deep Socket, 3/8" Drive]. 


18.11 Assemble the two Protective Shells around the Camera, reference 
Figure 7. Ensure interlocking side feature and interlocking feature 
to baseplate is engaged and closed completely. 


00] Ж Ж Ж ж ж ж 
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Figure 8: Final Packaging in 3.0 CTB 
19. Secure Protective Shell Velcro ensuring case is closed. Install Beta 
cloth blanket cover on side cut out. Secure base plate Velcro. 
Reference Figure 8. 


20. Install Shorter Velcro belt tightly around Protective Shells and over 
baseplate Velcros. 


21. Install Longer Velcro belt by passing it under the baseplate. 
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СЕРА CONFIGURE AND PACK FOR STOWAGE (Cont) 


22. Install Foam Pads as shown in Figures 7 and 8. 

23. Photo document Camera package. 

24. Transfer camera package to Shuttle for return. 

POST MAINTENANCE 

25. Update IMS with stowage location of stowed Camera 
26. Inform MCC-H of task completion 


27. Stow tools, materials, equipment -- 


FS 8-38 EVA/135/FIN 


MISSE 8 ORMATE Ш RIW PREP FOR EVA 
1. Retrieve MISSE 8 ORMATE Ш R/W 
2. Remove MISSE 8 ORMATE Ш R/W from bag 
3. Verify Velcro strap holding cover is secure 
4. Configure MISSE 8 ORMATE Ш R/W per EVA Tool Config 


5. Fold bag opening over and tape closed to prevent FOD from contaminating bag. 
(Type of tape does not matter) 


6. Stow bag in Equipment Lock for use post EVA 
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MISSE 8 ORMATE Ш RIW POST EVA COVER STOWAGE 
1. Retrieve MISSE 8 ORMATE III RAW cover from Crew Lock 
2. Stow cover in protective bag (stowed in Equipment Lock for EVA) 


3. Fold bag opening over and tape closed to prevent FOD from contaminating bag. 
(Type of tape does not matter) 


4. Stow bag in mesh bag labeled "Done Tools" 
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ЕМУ MAINT/RECHARGE 


WATER RECHARGE ооо ореолы TEMP FS 10-2 
ЕДЕН ЛЕ ea era TEMP FS 10-2 
NUDE GL E oense re een TEMP FS 10-2 
WATER FILE VERIFICATION se е Gai ШАНИН АНЫ ТЕМР Ғ5 10-2 

EMÜNEIORLCHANGEOUT ei ia 10-4 

MIDDECK EMU BATTERY RECHARGE (ЅТАМО-АГОМЕ))........................................... 10-44 

MIDDECK EMU BATTERY RECHARGE/LIOH REPLACEMENT .................................. 10-5 
INDEIATE чыды er 10-5 
TERMINATE ы u ES 10-6 

IN-SUIT EMU BATTERY RECHARGE/CHARGE МЕВІЕІСАТІОМ................................. 10-/ 
СЕО Е Ы ТЕ О mm EE 10-7 
ое ee a ае ано 10-7 

E МОРО ЕЮ CVV IN ео ананды aie cL d ma аа 10-7 

HELMET LIGHT/PGT BATTERY RECHARGE ...................................... еее 10-8 
INPIHA JES mE 10-8 
TERMINATE u Е "PEE 10-9 

FREBA:BATIERYINSTALELATION:QÉ ea дарыды йы ыйа ШАШ a a messo dtr 10-9 

ЕМО BATTERY REMOVALINSTALL „аа а Б Ьан ванн 10-10 

HELMET EIGATIBUEB CHANGE OW T sanieren 10-11 

REBA BATTERY RECHARGE Nee een 10-12 
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TEMP FS 10-1 EVA/135/FIN 1 


EMU MAINT/ 
RECHARGE 


EMU MAINT/ 
КЕСНАКСЕ 


WATER RECHARGE 


IF EMU NOT ALREADY POWERED UP: 
EMU POWERUP 
BOTH DCM 1. Retrieve, position SCUs; remove DCM covers 
2. Connect SCUs to DCM, Москед 
3. PWR-BATT 


CAUTION 


airlock pwr supply is turned on 


AW18H 4. PWR/BATT CHGR EMU 1,2 MODE (two) - PWR 
BUS SEL (two) - MNA(MNB) 
МО) 5. МЕМО O2 ISOL VLV — OP 
AW82B 6. EV1,2 O2 ум (two) - OP 
DCM 7. PWR - SCU 


| 
| 
| 
| 
| 
| 
| 
| 
| ЕМУ must be оп ВАТТ pwr when 
| 
| 
| 
| 
| 
| 
| 
| 


WATER FILL 
MO13Q 8. VARLK Н20 S/O МІУ - OPEN (tb-OP) 
R11L 9. NSPLY H2O ТКА OUTLET - CL (tb-CL) 
CRT 10. Use TKB quantity: 
PARAM ID — ITEM 1 40620420 EXEC 


11. Log value before recharge 


Recharge # Н2О TKB % 


-- Да 
Lo РИ: ОНИ 
___ | 
LM 

(ИЕНІ C 
AW82D 12. \EMU 1,2 H2O WASTE tb (two) - CL 


SPLY (two) — OP (tb-OP) 
13. ҮН2О TKB quantity decreasing 


NOTE 
Full charge requires -15 min 


WATER FILL VERIFICATION 
DCM 14. STATUS: 8-15 psi and stable for -30 sec (indicates charging 
complete) 
CRT 15. Use TKB quantity: 
PARAM ID – ITEM 1 +0 6 2 0 4 2 0 EXEC 


16. Log value after recharge 


Recharge # H20 TKB % 


Cont next page 135 


TEMP FS 10-2 EVA/ALL/FIN 


ТОР 


НООК | 
VELCRO 


STS-135 CONSUMABLES TRACKING CUE CARD 


МА! 
METOX for СО2 Removal in A/L Serial Numbers 07, 11 


PWR Usage: 1015 as required 
Dump CWC: 1059 as required 


цон | FMULIB | Rega | EHIP(HD | ERCA | SAFER| PGTBatt | РОТ Вай 
EV Batt Batts 
(s/n) (sin) (s/n) (address) (s/n) (s/n) 


ЕУІ Fs 3010 2014 3004 1008 
EVA 1 
ЕУ2 Са | 3009 2025 3005 1012 


EVA-4a/135/O/B | 


(reduced copy) 


FS CC 10-15 EVA/135/FIN 1 


ТОР 
BACK OF ‘STS-135 CONSUMABLES TRACKING CUE CARD’ | 


НООК 
VELCRO 


EVA-4b/135/O/B 


(reduced copy) 
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ЕМУ CONTINGENCY PROCS 
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TEMP FS 12-1 EVA/135/FIN 


EMU CONT 
PROCS 


EMU СОМТ 
PROCS 


DISPLAY LOSS DURING POWER TRANSFER (WARM RESTART) 


DCM If PWR — ВАТТ and SCU connected: 
AW18H 1. \PWR/BATT СНОВ EMU 1(2) BUS SEL - OFF 
DCM If PWR — SCU: 
2. PWR- ВАТТ 
AW18H 3. PWR/BATT CHGR EMU 1(2) BUS SEL - OFF 


WARNING 


Fan will be off from steps 4 to 9 during 
which time CO2 buildup is a concern 


NOTE 
Affected EMU will be without comm after step 6. Steps 6 
and 7 should be read together before step 6 is performed 


DCM FAN — OFF (expect |FAN SW OFF|msg, DISP — PRO) 


4 
IV 5. Inform affected EV crewmember of impending comm loss 
DCM 6. PWR - SCU (7 sec) 
T. 
W 


PWR — ВАТТ 
hen power restart complete: 
8. Display - [O2 POS XX | expect msg, DISP — PRO 
9. Asreqd, FAN — ON 
If display blank or locked up: 
10. Contact MCC 
If SCU power desired: 
11. NSCU connected to DCM 
AW18H 12. PWR/BATT CHGR EMU 1(2) MODE - PWR 
BUS SEL - MNA(MNB) 
13. VEMU INPUT 1(2) Volts = 18.0 — 20.0 
DCM 14. PWR - SCU 


DCM 15. \Display - [O2 POS XX 


VACUUM H2O RECHARGE (MANNED) 


EV 


WARNING 
Procedure should be used only if performing a contingency EVA 


1. Perform AIRLOCK INGRESS, Cuff C/L, 30 (Close hatch, partially engage 
latches) 

2. NHelmet purge мм — cl, locked 
DCM 3. NPURGE мм - cl (dn) 

4. NWATER - OFF 
MO13Q  5.NARLK Н2О S/O МІУ - OPEN (tb-OP) 
MD(flr) 6. ЕМИ O2 ISOL VLV - OP 
ML86B:C 7. \cb ММС EXT ARLK НТВ LINE ZN 1,2 (two) — op 
AW82B 8. VEV-1(EV-2) O2 мм- OP 
AW18H 9. PWR/BATT CHGR EMU 1(2) BUS SEL - MNA(MNB) 
DCM 10. PWR - SCU (fwd), WARN TONE 
R11L If SPLY Н2О XOVR VLV closed (tb-CL or bp) (water transfer config): 

11. SPLY H2O ТКА OUTLET - CL (tb-CL) 
If SPLY H2O XOVR МІУ open (tb-OP) (nominal config): 


L1 12. VRAD CNTLR OUT TEMP - NORM 

13. FLASH EVAP CNTLR PRI A,B (two) - OFF 
ML31C 14. SPLY H2O TKD OUTLET - CL (tb-CL) 
R11L 15. SPLY Н2ОТКВ OUTLET - CL (tb-CL) 


УТКА OUTLET - CL (tb-CL) 
ТКС INLET — CL (tb-CL) 
TKC OUTLET - OP (tb-OP) 13 5 
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ТОР 


НООК 
VELCRO 


EMERGENCY UNDOCKING 
EVA TRANSFER 


Critical 


Batteries 
Gloves 

LCVGs 

EVA SYS XFER BAG 2 


Desired (rotate items below) 

EVA SYS XFER BAG 2 

85-ft Safety Tethers, prefer #22 & #21 
SCOFs, prefer s/n 1011 & 1013 

BTA Assembly, prefer s/n 1004 

EMU Servicing Kit, prefer s/n 5002 


ЕУА-5а/135/О/А 


(reduced сору) 


FS СС 12-27 


EVA/135/FIN 


ТОР 
BACK OF 'EMERGENCY UNDOCKING EVA TRANSFER’ 


HOOK 
VELCRO 


EXPEDITED SUIT DOFFING 
CUE CARD 


Verify EV crew is clear of hatch mechanism 


IV When equalization complete: 
1. Open IV Hatch per decal 


SUIT DOFFING 
DCM 2. O2ACT OFF 
3. PURGE ум > op (up) 
4. sw REBA > OFF (toward left arm of suit) 
5. EMU TV Power Cable —|— EMU TV 
6. VSTATUS: « 0.4 (compare with gauge) 
7. Glove <|— EMU (leave donned, disconnected) 
8. Helmet <-|-> ЕМІ) 
DCM 9. sw FAN — OFF 


SAFER DOFFING 
SAFER 10. Latch > ENG 
11. Latch ^ until release (~90 deg) 


12. PLSS —|— Thruster Towers 


SUIT DOFFING (Cont) 
PLSS 13. Engage EMU in EDDA 
14. Lower Arm Cables —|— Gloves 
15. Gloves <—|— EMU 
16. Comm Mode — OFF 
17. Disconnect CCA, MWC, and Biomed 


18. Doff EMU 
If taking EMUS to shuttle: 
UIA 19. sw PWR EV-1,2 (two) > OFF 
VPWR EV-1,2 LEDs (four) — Off 
DCM 20. SCU <-> DCM 


21. LTA |< HUT 

22. Gloves |< EMU 

23. Helmet |< EMU 

24. Goto EMERGENCY UNDOCKING 
EVA TRANSFER on reverse side 


EVA-5b/135/O/A 


B B 


(reduced copy) 
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STS-135 NOMINAL EMU SIZING 


Helmet 
s/n 1074 


Fossum (Fs) - ISS 


CCA/CCEM - 
04/327 
s/n 1184 


Short Long Short Long 


SZ 03 6BB 
s/n 377 6258 


6BB SZ 03 
6258 s/n 378 


Long 


Waist 051 


Short Short 
SZ 03 SZ 03 
s/n 244 s/n 243 

Long Long 

0.5" 0.5" 
s/n 116 s/n 115 
SZ 02 — s/n 234 || SZ 02 — s/n 234 
No BSI No BSI 


Short 


Helmet 
s/n 1081 


Garan (Ga) - ISS 


CCA/CCEM - 
03/327 
s/n 1178 


Long Short Short Long 
6NO 5704 | 
6274 s/n 379 ||2 s/n 379 
Short Short 
6701 
s/n 2094 
Waist 052 
Short Short 
Short Short 


SZ 03 SZ 03 


s/n 252 s/n 251 
Long Long 


0.5" 0.5" 
s/n 134 s/n 135 


TCU Top TCU Bottom Comfort Gloves 


Spectra LG Thick Crew 10-13 
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5Т5-135 NOMINAL EMU SIZING (Сопі) 


Helmet 
s/n 1077 


Walheim (Wh) - Up/Dn 


CCA/CCEM - 
04/323 
s/n 1183 


Long Short Short Long 
Up M - SEMU 
6FG SZ 03 = р 2015 sj 52 03 6ЕС 
6209 D 
s/n 420 |2 DN M — SEMU o|| s/n 419 6209 
3009 
Short Short 
$7 01 
s/n 2082 
Waist 039 
Short Short 
Short Short 
SZ 03 SZ 03 
s/n 262 s/n 261 
Long Long 
5" 


1.5" 1. 
s/n 149 s/n 148 
SZ 02 — s/n 227 || SZ 02 - s/n 227 
No BSI No BSI 
309 
09 


FS 12-30 


Helmet 
s/n 1078 


Magnus (MG) - Up/Dn 


CCA/CCEM - 
03/323 
s/n 1208 


Long 


Long 


6MG SZ 02 |Е 
6271 M s/n 374 |2 
Short 
s/n 2081 
Waist 043 
Short 
Short Short 
SZ 02 SZ 02 
s/n 230 s/n 229 
Long Long 


0.5" 0.5" 
s/n 140 s/n 141 


TCU Top TCU Bottom Comfort Gloves 
Spectra LG Thin Thermax — Lg 


EVA/135/FIN 


ЕМУ СОМТІМСЕМСҮ RESIZE MATRIX (STS-135/ULF7) 


FOR LOSS EV1 - Fossum EV2 - Сагап EV - Walheim 
OF: 


HUTIPLSS ur 3011, M EMU 3011, M EMU 3011, M 


Remove glove/arm assys |1. Remove ring/glove/arm assys |1. Remove ring/glove/arm 
—Ñ Use primary arms, gloves |2. Use primary ring, arms, gloves assys 
3. NArm red connects to right, |3. VArm red connects to right, 2. Use primary ring, arms, 
\locks, \cams \locks, gloves 
Use primary LTA \cams 3. NArm red connects to right, 
Swap EMU PLSS identifier |4. Use primary LTA Vlocks, 
stripes, national flag . Swap EMU PLSS identifier \cams 
Swap helmet, comm cap, stripes, national flag . Use primary LTA 
LIOH/Metox, EMU battery, |6. Swap helmet, comm cap, . Swap EMU PLSS identifier 
REBA LiOH/Metox, EMU battery, stripes, national flag 
REBA . Swap helmet, comm cap, 
LiOH/Metox, EMU battery, 
REBA 
Location: ECOK (Fs) Location: ECOK (Ga) Location: ECOK (Wh) 


Lower Arm | Size 03 arm s/n 422/421 Size 04 arm s/n 409/410 Size 03 arm s/n 422/421 


Segment |Location: A/L1D2 СТВ 1078. Location: A/L1O1 M-02 Bag 1010. | Location: A/L101 M-02 Bag 
Cams S/S Cams S/L 1010. Cams S/L 
(red = right, blue - left) (red - right, blue - left) (red - right, blue - left) 
1. NLocks, \cams 1. NLocks, \cams 1. NLocks, \cams 
Gloves 6BB gloves s/n 6231 6NO gloves s/n 6328 6FG gloves s/n 6330 
Location: ECOK (Fs) Location: ECOK (Ga) Location: ECOK (Wh) 
Swap Arm Cams to S/L Arm Cams remain S/L Arm Cams remain S/L 
Waist Brief | Size 01 waist brief s/n Size 01 waist brief s/n 2076/045 Size 01 waist brief s/n 
2076/045 from EMU 3010. from EMU 3010 2076/045 from EMU 3010. 
Cams S/S Cams S/S Cams S/S 
1. Use prime legs, leg rings, |1. Use prime legs, leg rings, and |1. Use prime legs, leg rings, 
and boots boots and boots 
2. NLocks, \cams 2. NLocks, \cams 2. NLocks, \cams 
3. Swap EMU brief identifier |3. Swap EMU brief identifier 3. Swap ЕМУ brief identifier 
stripes stripes stripes 
Leg Use size 03 leg s/n 243/244 Use size 03 leg s/n 243/244 Use size 03 leg s/n 243/244 


Segment |Location: TBD Location: TBD Location: TBD 
Cams L/L NLocks, vcams Cams S/L NLocks, \cams Cams S/L NLocks, Vcams 
Or 
Use size 02 leg s/n 249/250 
Location EMU 3005 
Cams L/L NLocks, Vcams 
0.5" thigh rings s/n 145/146 


1.5" Leg sizing rings s/n 141/142 
Location A/L101 CTB 1010 
Boot Use size 02 boots s/n 232 Пот | Use size 02 boots s/n 232 Use size 02 boots s/n 232 


EMU 3010 EMU 3010 EMU 3010 
1. No BSI & Toe Cap 1. No BSI & Toe Cap 1. No BSI & Toe Cap 
2. NLocks 2. NLocks 2. NLocks 
e 0.5" Arm: Use s/n 145/146 |1.5" Leg: Use s/n 121/122 1.5" Leg: Use s/n 121/122 
from EMU 3005 Location: A/L101 M-O2 1010 Location: A/L101 M-O2 1010 
e 1.5"Leg: Use s/n 121/122 
Location: A/L1O1 M-O2 1010 
LCVG (04/05) (04/05) (04/05) 
1. Use s/n 3195 1. Use s/n 3195 1. Use s/n 3202 
Location: Bag "C" Location: Bag "C" Location: Bag "C" 
2. Transfer biomed and 2. Transfer biomed and 2. Transfer biomed and 
dosimeter dosimeter dosimeter 
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TPS REPAIR 


The TPS Repair procedures listed below are not published in the 
hardcopy EVA Flight Supplement. These procedures will be uplinked 
realtime ifthey are required. 


A PDF and а WORD version of the procedures can be found at: 
http://mod.jsc.nasa.gov/do3/EDF/EDFBooks/Status%20Sheets/index.html. 
Select the “As Flown” Status sheet for STS-134 and the link to the 

procedures can be found with the link to the EVA FS. The procedures 


can also be found on the 


BOOM TPS INSPECTION 
BOOM POINT INSPECTION SU 
BOOM POINT INSPECTION TO 
BOOM POINT INSPECTION ..... 
BOOM WLE MAPPING SUMMA 


FDF Books CD provided to the FAO console 


MMARY TIMELINE .............2............ 
See ел тт” 


ВОТ TINELINE лыны иы essen 


BOOM WLE MAPPING TOOL CONFIG ................ eem HH Hee 


BOOM WLE MAPPING .............. 


EVA WLE MAPPING ІМЅРЕСТІОМ.................................. а 


ВООМ СОМТІМСЕМСҮ 
ВООМ ЕКСЕ ЗНАЕТ RELEASE 


BOOM ЕКСЕ SHAFT INSTALLATION sun 


BOOM EFGF SHAFT RELEASE 
BOOM MPM STOW/DEPLCOY.... 
BOOM ASSISTED LATCHING .. 
TILE REPAIR 
EMU PREP FOR TPS REPAIR.. 
POST TPS REPAIR DOFFING.. 
EWA MATERIAL MIXING .......... 
EWA REF DATA .......... 


EWA TILE REPAIR - DOCKED/ORM SUMMARY TIMELINE ........................... 
EWA TILE REPAIR — DOCKED/ORM TOOL CONFIG....................................... 
EWA TILE REPAIR — DOCKED/ORM ....................:л 
SSRMS GAP FILLER REMOVAL SUMMARY TIMELINE .................................. 


BOOM GAP FILLER REMOVAL 
GAP FILLER REMOVAL ............ 
RCC REPAIR 


SUMMARY TIMELINE.................................... 


RCC CRACK REPAIR BAG ASSEMBLY.............:.. meme 
TEMP SENSOR DISASSEMBLY РОЅТ-ЕМА..................................................... 
RCC CRACK REPAIR BAG DISASSEMBLY POST-EVA .................................. 
TEMPERATURE PROBE ASSEMBLY nn. sn nn. 
CRM APPLICATOR ASSEMBLY asus seiner nr ae 
CRM APPLICATOR NOZZLE INSTALLATION (DAY OF ЕМА).................... 


RCC CRACK REPAIR................ 


RCC PLUG TRANSFER BAG ASSEMBLY ...................... eee 
RCC UNDOCKED CRACK REPAIR nenne ео 


RULER PROTUBERANCE GAU 
NOTES, CAUTIONS, WARNINGS 


CIIM UICE ре 


EVA TPS INSPECTION/REPAIR INHIBIT PAD.................................................. 
TPS REPAIR CAUTIONS AND WARNINGS................... HH 


TPS REPAIR NOTES................. 


BOOM OPERATIONAL УУАКМІМС5...................00000000 а. 


BOOM OPERATIONAL NOTES 
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FS 13-40 
FS 13-41 
FS 13-42 
FS 13-50 
FS 13-51 
FS 13-52 


FS 13-57 
FS 13-60 
FS 13-61 
FS 13-63 
FS 13-63 
FS 13-64 
FS 13-65 
FS 13-/7 
FS 13-89 
FS 13-120 


FS 13-122 
FS 13-125 
FS 13-126 
FS 13-127 
FS 13-128 


EVA/135/FIN 


TPS REPAIR 


TPS REPAIR 


TPS REF DATA 


PREFERRED EMU POSITIONING FOR TPS КЕРАІК...................................... FS 13-129 
EVA TPS REACH AND ACCESS ua a FS 13-130 
POINT INSPECTION REACH AND ACCESS WHILE ООСКЕО........................ FS 13-131 
WLE MAPPING INSPECTION WHILE DOCKED ...................... eem FS 13-133 
VER YUP CET FS 13-134 
ВЭ ООЛ SAFETY-TE ЕН ен и ема ы қама ыы бао reer FS 13-135 
РЕК АТТАЄНМЕМТ DEVICE (PAD) u n нынан ады неа FS 13-136 
МИНЕ Е ТЕМЕ Е дао онан ааа АСЕ сване оно FS 13-137 
EVA DIGITAL САМЕКА аа ДАА е ре Вана Е$ 13-138 
ЕМА КОСА МЕК А ы ымыны кал нады БА а ығына атин FS 13-140 
OVERLAY TILE REPAIR SYSTEM (OTRS) .............. eene FS 13-142 
OTRS MARKING TEMPLATE AND INSULATION BAGS................................... FS 13-143 
AUGER ПОМ О анам i umet а ыдыра th а АД n eta шалын FS 13-144 
OTRS RELEASED CONFIGURATION unse нае eg beo latae Gu FS 13-145 
ORU BAG INSERT FOR OT Sont а P mM FS 13-146 
КССМОАХ REPAIR REFERENCE а.а ааны Aube ay ERREUR FS 13-147 
BOOM REF DATA 

[SIE BOOM OVERVIEW nee ыл лынады на ыы ы тынбады тара ыы has ror rise dus FS 13-176 
BOOM TRANSITIONS WITA ME. тынын ива FS 13-177 
BOOM BASE END AND MODIFIED EFGEF .................... eee FS 13-178 
BOOM BASE END EFGF ADAPTER РІАТЕ..................................................... FS 13-179 
EVA-ASSISTED EFGF CONNECTOR ОЕМАТЕ................................................ FS 13-180 
BOOM BASE END SADDLE AND MPM........................ eect HH Hem FS 13-181 
BOOM MID SECTION AND MODIFIED ЕВСЕ............. нненененененее FS 13-182 
BOOM MID SECTION FRGF ADAPTER РІАТЕ................................................ FS 13-183 
BOOM TIPENDAND SENSORS nase ада дарыды иын ый curia FS 13-184 
BOOM SENSOR DETAILS u uu тане а EP EATER A ESSE FS 13-186 
SENSOR PACKAGE (SP2): ЕОВИТМС 2a FS 13-188 
SENSOR PACKAGE 2 (9P2). LES. anne FS 13-190 
POSSIBLE PRD ROUTING FOR EVA ASSISTED LATCHING 

OF 2-19 gud EET FS 13-192 
BOOM.GONTINGENGIES c "c FS 13-193 
GRAPPLE: SHAF S ашықта een FS 13-194 
РООР GRAPPLE SHAFT COVER usuyasa a esa bataua abate ht bbb ics Sa Rae FS 13-195 
BOOM FROR FSE na Met t ааа ына ыы ааа qi ditus ажалы» FS 13-196 
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UNSCHEDULED/CONTINGENCY EVA TASKS 


STS-135/ULF7 WORKAROUNDS CRIBSHEET ......................................... TEMP FS 16-2 
EVA JT CONTINGEINGITE Эе қанының та сақа ама ың TEMP FS 16-2 
GETSABEAD' CON TINGE NC IES nenne FS 16-6 
GENERIC CONTINGENCIES еее ны Be FS 16-8 

ROEU CONTINGENCIES 
RELEASE КОЕШ LATCHES. umet zer FS 16-31 
AEC ROEULATC HE Sessel FS 16-34 
STOW ROE U ARM m FS 16-38 
MALE В ОЕ Е ers Е$ 16-41 
ROE OVER МИЕ МИ nee ee FS 16-43 

МОТО E аны ооо а алқада аты ынды IPIE ма ааа Е$ 16-44 

GENERIGC:EVALNHIBIT RAD aaa rc FS 16-49 

GENERIC NOTES, CAUTIONS, & WARNINGS ................ eene Hee FS 16-56 

TIE-DOWN PLANS 
MISSE 8 ORMATE Ш RW ТІЕ-ПОУУЫ...........ееач FS 16-63 
СРИЧЕТАСОПЕЕРОЛА EN Dm FS 16-64 
SSRMS BASE B BOOM СІРА TIE-DOWN.......................... а. FS 16-65 
CP1SETVCO LIGHT TIE-DOWN ымен a FS 16-66 
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STS-135/ULF7 WORKAROUNDS CRIBSHEET 


EVA 1 CONTINGENCIES 


TASK FAILURE ACTION 


COLT Install Check for geometry conflicts and check with MCC-H 
contingency pin housing 
B. COLT will not rotate with! 1. Verify cap is installed 
socket engaged on 2. Test COLT with socket: 
contingency pin . Remove COLT from contingency pin housing 
. Remove cap from COLT 
. Insert socket into COLT to disengage anti- 
rotation device 
. Turn socket and verify both ends of COLT 
rotate 
3. With COLT removed from cont. pin housing, verify 
screw on contingency pin housing is at 12 o’clock 
(zenith) position as expected 
C. Both “U” brackets failto | 1. Verify slider in open position 
engage handrail 2. Disengage COLT from contingency pin housing 
and reattempt installation and rotation. Ensure 
pressure (~10 Ibf) against contingency pin housing 
during installation and rotation 
3. Verify soft dock latch can be depressed 
4. Check for geometry conflicts and check with 
MCC- 
1. Verify both paddles are depressed 
closed position 2. Check for FOD or tethers in slider path 
E. Two lines not visible One line is acceptable if slider captures handrail 
after slider installation stanchion and paddles are popped out. Perform pull 
test on slider and wiggle test on COLT 
F. Slider paddle will not . Depress stuck paddle and push slider to closed 
pop up position 
. Push slider to closed position with force 
. Contact MCC-H for options to tap slider 
G. Gap between washer & . Test COLT spring-loaded socket: 
end of contingency pin . Remove COLT 


housing > washer . Use tool (not glove) to depress and cycle 
thickness COLT spring-loaded socket (-10 Ibf) 
Report movement to MCC-H. Attempt to 
reinstall. (Perform all checks again) 
2. With COLT installed, report to MCC-H: 

a. Position of pin on opposite side of housing 
from spring-loaded socket (recessed, flush, 
protruding) 

b. Position of washer relative to window 


H. Сар cannot be removed | 1. Attach large crew hook to cap tether point for 
improved handling 
2. Contact MCC-H for options to pry cap loose 
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STS-135/ULF7 WORKAROUNDS CRIBSHEET (Cont) 


EVA 1 CONTINGENCIES (Cont) 


TASK FAILURE ACTION 


PM FRAM 


Transfer 


A. Primary FRAM bolt fails 
to release 
NOTE 
3 of 4 contingency pins reqd 
for On-Orbit stowage. 


FRAM electrical 
connectivity fully lost at 
0.95 turns on primary bolt. 


Partial electrical 
connectivity lost at 0.45 turns 
on primary bolt 


Minimum mechanical 
configuration is maintained 
with less than 2.2 turns on 
primary bolt (but pins highly 
desired time permitting) 
NOTE for Removal: 

For primary drive turn count 
of 2.2-4.7 turns, go for install 
of rear contingency pins due 
to uncertainty in PGT/Turn 
count. Failure to engage 
rear contingency pin to 
INSTALL location confirms 
turn count is 4.7 or less. 
Rear Contingency Pins, aft 
contingency pins can only be 
installed if the primary bolt 
turn count is 4.7 turns or more. 
With less than 4.7 turns on the 
primary bolt, the contingency 
pins are not needed and 
cannot be installed 


C. Primary FRAM bolt fails 
to engage 


NOTE 
2 front and 1 of 2 aft 
contingency pins reqd for 
Shuttle PLB return. 


FRAM electrical 
connectivity begins at 
10.25 turns on the primary 
bolt. 


Complete electrical mate 
is expected between 
10.5-10.75 turns 


Minimum mechanical 
configuration is 9 turns on 
primary bolt, to not need 
contingency pins (but pins 
highly desired time 
permitting) 


1. 


4. 


3. 


FS 16-3 


Confirm socket fully engaged to release 
anti-rotation mechanism 
Increase PGT setting: 
PGT: [B2 (16.0), CCW2, 30.5], 7/16 - 6-ext 
1 turn only to break torque; reset PGT to A4 
(6.3) for full run-out of bolt 
On МСС-Н СО: Increase РСТ setting: 
PGT: [B4 (16.0), CCW2, 30.5], 7/16 - 6-ext 
1 turn only to break torque; reset PGT to A4 
(6.3) for full run-out of bolt 
Reattempt engagement of primary drive with 
nominal PGT settings 
Engage contingency pins: 
— Front pins (all FRAMs) 
PGT: [A4 (6.3), CW2, 30.5], 7/16 - 6-ext 
0.11 + (1.25 * Turns on Primary Bolt) turns 
— Aft pins 
PGT: [A4 (6.3), CW2, 30.5], 7/16 - 6-ext 
If Primary Drive disengaged more than 8.8 turns: 
— Insert Contingency Pins to hardstop at 
13.8 turns 
If the Primary Drive disengaged less than 8.8 turns 
use the following equation for turns needed: 
2.858 + (1.25* Turns on Primary Bolt) = # of 
total turns needed 
[Stop on torque, verify turns] 


B. Active ЕРАМ fails to seat 1. Check for FOD in mechanism 
on passive FRAM 2. Check alignment. (Engage 2 forward shear pins 
first to ensure connector door is not jamming) 


1; 
2. 
3. 


Verify ЕКАМ seated 
Check for FOD 
Back out primary bolt fully at nominal setting. 
If removal isn't successful at nominal setting 
Increase PGT setting for disengagement: 
РСТ: [B2 (16.0), CCW2, 30.5], 7/16 - 6-ext 
1 turn only to break torque; reset PGT to 
А4 (6.3) for full run-out of bolt 
On МСС-Н СО: Increase РОТ setting: 
PGT: [B4 (16.0), CCW2, 30.5], 7/16 - 6-ext 
1 turn only to break torque; reset PGT to 
А4 (6.3) for full run-out of bolt 
Reattempt engagement 
PGT: [A7 (9.2), CW2, 30.5], 7/16 - 6-ext 
Increase PGT setting: 
PGT: [B2 (16.0), CW2, 30.5], 7/16 - 6-ext 
On MCC-H СО: Increase РСТ setting: 
PGT: [B4 (19.4), CW2, 30.5], 7/16 - 6-ext 
Consider hold for thermal stabilization between 
active and passive FRAM 
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STS-135/ULF7 WORKAROUNDS CRIBSHEET (Cont) 


EVA 1 CONTINGENCIES (Cont) 


TASK FAILURE ACTION 


RRM FRAM 
Transfer 


C. Primary FRAM bolt fails 
to engage (Cont) 


NOTE for Engage: 
For primary drive turn count 


of 6.5-9 turns, go for install 
of rear contingency pins due 
to uncertainty in PGT/Turn 
count. Failure to engage 
rear contingency pin to 
INSTALL location confirms 
turn count is 6.5 or more. 
Aft contingency pins can only 
be installed if the primary 
bolt turn count is 6.5 turns 
or less. With greater than 
6.5 turns on the primary bolt, 
the contingency pins are not 
needed and cannot be 
installed 

Primary FRAM bolt 

fails to release 

NOTE 

4 of 4 contingency pins 

read for Shuttle PLB 

return. 


FRAM electrical 
connectivity fully lost 


at 0.95 turns on 
primary bolt. 


Partial electrical 
connectivity lost at 
0.45 turns on primary bolt 


Minimum mechanical 
configuration is maintained 
with less than 2.2 turns on 
primary bolt (but pins highly 
desired time permitting) 
NOTE for Removal: 

For primary drive turn count 
of 2.2-4.7 turns, go for install 
of rear contingency pins due 
to uncertainty in PGT/Turn 
count. Failure to engage rear 
contingency pin to INSTALL 
location confirms turn count 
Is 4.7 orless. Rear 
Contingency Pins, aft 
contingency pins can only be 
installed if the primary bolt 
turn count is 4.7 turns or more. 
With less than 4.7 turns on the 
primary bolt, the contingency 
pins are not needed and 
cannot be installed 


6. 


Engage contingency pins: 
— Front pins 
PGT: [A4 (6.3), CW2, 30.5], 7/16 - 6-ext 
14.11 - (1.25 * Turns on Primary Bolt) turns 
— Aft pins 
PGT: [A4 (6.3), CW2, 30.5], 7/16 - 6-ext 
If Primary Drive inserted less than 2.4 turns: 
- Insert Contingency Pins to hardstop at 
13.8 turns 
If the Primary Drive inserted greater than 2.4 turns 
use the following equation for turns needed: 
16.858 - (1.25* Turns on Primary Bolt) = # 
of total turns needed 
[Stop on torque, verify turns] 


Confirm socket fully engaged to release 

anti-rotation mechanism 

Increase PGT setting: 
PGT: [B2 (16.0), CCW2, 30.5], 7/16 - 6-ext 
1 turn only to break torque; reset PGT to 
A7 (9.2) for full run-out of bolt 

On MCC-H СО: Increase РСТ setting: 
PGT: [B4 (16.0), CCW2, 30.5], 7/16 - 6-ext 
1 turn only to break torque; reset PGT to 
А7 (9.2) for full run-out of bolt 

Reattempt engagement of primary drive with 

nominal PGT settings 

Engage contingency pins: 

— Front pins 
PGT: [A4 (6.3), CW2, 30.5], 7/16 - 6-ext 
0.11 + (1.25 * Turns on Primary Bolt) turns 


— Aft pins for LMC FRAMs 

- Prep CPK by disengaging J-hook on locking 
mechanism; ensure J-hook fully seated in 
unlock position 

- Slide T-handle until contingency pin contact 
primary FRAM pin (# on locking mechanism 
counter — # of turns on primary FRAM bolt) 

- Engage J-hook lock (will “pop” into place if 
not precisely aligned with numbered slot); 
ensure J-hook fully seated in lock position 


B. Active FRAM fails to 1. Check for FOD in mechanism 
seat on passive FRAM | 2. Check alignment (engage 2 forward shear pins 
first to ensure connector door is not jamming) 


FS 16-4 EVA/135/FIN 1 


STS-135/ULF7 WORKAROUNDS CRIBSHEET (Cont) 


EVA 1 CONTINGENCIES (Cont) 


TASK FAILURE ACTION 


C. Primary FRAM bolt fails 
to engage 
NOTE 
3 of 4 contingency pins 
reqd for On-Orbit stowage. 


FRAM electrical 
connectivity begins at 
10.25 turns on the 
primary bolt. 


Complete electrical 
mate is expected 
between 10.5-10.75 turns 


Minimum mechanical 
configuration is 9 turns on 
primary bolt, to not need 
contingency pins (but pins 
highly desired time permitting) 


NOTE for Engage: 
For primary drive turn count 


of 6.5-9 turns, go for install 
of rear contingency pins due 
to uncertainty in PGT/Turn 
count. Failure to engage 
rear contingency pin to 
INSTALL location confirms 
turn count is 6.5 or more. 
Aft contingency pins can 
only be installed if the 
primary bolt turn count is 
6.5 turns or less. With 
greater than 6.5 turns on 
the primary bolt, the 
contingency pins are not 
needed and cannot be 
installed 
A. ExPA Socket PIP pin 
Will not release 


MISSE 8 
ORMATE III 
R/W Install 


B. ExPA Socket PIP pin 


1. 
will not engage 2; 
3 


A. 


Verify FRAM seated 

Check for FOD 

Back out primary bolt fully at nominal setting. 
If removal isn't successful at nominal setting 
Increase PGT setting for disengagement: 

PGT: [B2 (16.0), CCW2, 30.5], 7/16 - 6-ext 

1 turn only to break torque; reset PGT to 

А7 (9.2) for full run-out of bolt. 

On МСС-Н СО: Increase РОТ setting: 

РСТ: [B4 (16.0), CCW2, 30.5], 7/16 - 6-ext 

1 turn only to break torque; reset PGT to 

А7 (9.2) for full run-out of bolt. 
Reattempt engagement 

PGT: [A7 (9.2), CW2, 30.5], 7/16 - 6-ext 
Increase PGT setting: 

PGT: [B2 (16.0), CW2, 30.5], 7/16 - 6-ext 
On MCC-H СО: Increase РОТ setting: 

РСТ: [B4 (19.4), CW2, 30.5], 7/16 - 6-ехі 
Consider hold for thermal stabilization between 
active and passive FRAM 
Engage contingency pins: 

— Front pins 
PGT: [A4 (6.3), CW2, 30.5], 7/16 - 6-ext 
14.11 - (1.25 * Turns on Primary Bolt) turns 


— Aft pins 
- Remove bolt from STOW location and 
engage in INSTALL location 
- Manually turn bolt as far as possible 
- PGT: [B1 (12.0), CW2, 30.5], 7/16 - 6-ext 


Push PIP pin button and increase force on pull ring; 
stop if deformation occurs 

If no Joy, assess side loads on PIP pin 

If no joy, tap detent end of PIP pin with hook 

If no Joy, retrieve hammer (stbd A/L toolbox), pry bar 
(Staging Bag), and BMRRM tool (stbd Z1 toolbox, 
slot 2) 

Tap detent end of PIP pin with hammer; 6" max 
stroke; use metal side of hammer; reattempt step 1 
If no joy, place edge of pry bar along the detent 
end of PIP pins, tap with hammer; 6" max stroke; 
use metal side of hammer; reattempt step 1 

If no joy, insert BMRRM tool axially into detent 
end of PIP pin, tap with hammer; 4" max stroke; 
use metal side of hammer; reattempt step 1 

Verify ball detents can be depressed 

Check alignment of ORMATE 

Wiggle ORMATE to offload any misalignments 
while installing PIP pin 

Install other PIP pin, if not already, and reattempt 


**One PIP pin is sufficient to hold ORMATE in ExPA 
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socket 
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STS-135/ULF7 WORKAROUNDS CRIBSHEET (Cont) 


GET-AHEAD CONTINGENCIES 


TASK FAILURE ACTION 


1553 CABLE A. NZGL Connectors See Generic Section of Cribsheet 


INSTALL 


B. Russian connectors 1. Verify connector alignment: Wide keypin should 
will not mate align with ball on the exterior housing of the 
connector housing 


Russian connector socket 
2. If connector not aligned: 
a. Turn connector cap around to use keypin 
groove 


Groove 


Russian connector cap 


b. Place cap on connector so keypin enters 
groove on cap 


Russian socket and cap 


c. Rotate cap until ball on connector housing 
aligns with groove on cap 
(may feel “detent” in rotation) 


Russian connector properly aligned 


d. Remove cap and verify keypin aligns with 
ball on connector housing 
e. Reattempt connector mate 
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STS-135/ULF7 WORKAROUNDS CRIBSHEET (Cont) 


GET-AHEAD CONTINGENCIES (Cont) 


| TASK | FALURE | АСТЮМ | 
SSRMS BOOM | A. Failed CLPA bolt does 1. Apply higher torque (using MTL): 
В СІРА R&R not release a. Тит PGT - Off, set to manual CCW ratchet 
(RCCW) with MTL setting of 30.5 
b. After breaking torque, reset PGT to nominal 
settings for task (B7) 


2.  Wiggle CLPA into V-guide 
C. Bolt fails to engage fully | Increase torque РСТ: [B7 (25.5), CW2, 30.5] 
(> 20 turns) e Minimum number of turns for electrical 
connectivity is 22 
e Мах installation torque is 43.0 ft-lb 
D. Bolt fails to engage fully . Release bolt using PGT setting [B7 (25.5 ft-Ib), 
(« 20 turns) CCW2 (30 rpm), 30.5 MTL] 
Check for FOD or damage in interface 
Reinstall CLPA using maximum torque settings, 
PGT: [B7 25.5 ft-lb), CW2 (30 rpm), 30.5 MTL] 
If no joy with max torque, remove camera and 
bring both cameras back to A/L 


FHRC A. Bolt fails to release Increase torque PGT: [B1 (12.0), CCW2, 30.5] for 
P-Clamp 1 turn then return to nominal setting PGT: [A7 (9.2), 
Release CCW2, 30.5] 


Tool A. Toolbox door will not 1. Verify both door locks are in open position 
Relocations open (on either side of door panel) 
e |f necessary, remove launch restraint PIP pin, 
place in stowage bracket, and open lock 
Ingress APFR/IAPFR for better worksite access 


2. 
B. Toolbox door will not 1. Verify no РОБ or interference in door hinge 
close 2. Verify door hinge in travel in groove 
C. Toolbox door lock stuck | 1. Verify no FOD or interference 
2. Use crew hook to apply additional force in 
desired direction 
If door lock is stuck open, leave in open position 
and close door lock on the other side of door panel 
D. Toolboard tab will not . Verify no FOD or interference in tab 
open . Use equipment hook to tap toolboard tab into 
open position 
If appropriate, utilize alternate tab (TB vs SL) 
to gain access to toolboard 
E. Toolboard tab will not . Verify toolboard is fully seated in guide rail, 
close reattempt 
Verify no FOD or interference in tab 
Stow toolboard in alternate location (mission specific): 
a. Alternate slot in same toolbox 
b. Alternate slot in alternate toolbox 
c. Return toolboard to Airlock for internal stowage 
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TASK FAILURE ACTION 
lop CET CCC C 


|. Generic | 
A. Boltfails to release 1. Increase torque PGT: [B1 (12.0), CCW2, 30.5], 
7/16 - 6-ext (2-in required for ESP-2 FHRC) 
2. If no јоу, increase torque РСТ: [B7 (25.5), CCW2, 
30.5], 7/16 - 6-ext (2-in required for ESP-2 
FHRC) 
B. Bolt jams during AGB Use ratchet wrench 
release due to PGT a. Drive bolt back in PGT: [A2 (3.8), CW2, 30.5], 
dimensions (on ESP-2 7116 - 2-ext 
ЕНЕС) b. Retrieve ratchet wrench to perform release 
C. T-handle fails to unlock |1. Check interface for FOD or damage 
(release) 2. Increase force and reattempt 
3. Use prybar as lever to release T-handle 
D. AGB fails to release Use bolt puller or prybar to pry the AGB from the PM 
from soft dock near sticky plungers 
E. T-handle fails to engage | 1. Slide AGB single pin side in and out a few inches 
into alignment hole while tapping T-handle into position 
2. Install tether to hold 2 pin side to restraint engaged 
on ORU and push in single pin side. Then 
reattempt step 1 
. Exercise plungers with bolt puller or prybar 
G. Slider mechanism . Verify T-handle fully out — 2 white lines 
overcomes soft-dock . Install tether to hold 2 pin side to restraint engaged 
on ORU and push in single pin side. Then slide 
AGB single pin side in and out a few inches while 
tapping T-handle into position 
H. Bolt fails to engage fully | 1. Check interface for FOD or damage 
2. Back out bolt PGT: [A2 (3.8), CCW2, 30.5], 7/16 - 
6-ext (2-in required for ESP-2 FHRC) and 
reattempt installation at nominal setting [A2 (3.8), 
CW2, 30.5], 7/16 - 6-ext (2-in required for ESP-2 
FHRC) 
3. If green light achieved check with MCC-H if turn 
count is acceptable 
| PGT interferes during Attempt turns by hand or with ratchet wrench palm 
AGB install (on ESP-2 wheel cw until bolt seated; do not put preload on bolt 
FHRC) with ratchet 
Ada | == Зока == === == ======: 


Dr 


А. APFR/IAPFR fails to 1. Verify АРЕН collar in install position (black-on- 
install into WIF black) 
. Check for FOD in WIF or structural interference 
Attempt APFR install in alternate clocking 
Attempt APFR install in alternate WIF 
APFR failure 
е Use another APFR 
B. Joint fails to actuate . Verify no load is applied to joint and/or jiggle APFR 
joint while actuating 
e For pitch joint, push knob in during rotation. 


(Class І pitch joints known to be stiff) 


.  |ncrease force applied in order to free joint 
C. Boot becomes stuck in . Have other EV crewmember assist with getting 
APFR boot plate boot out 

. Loosen 7/16-in EVA bolts (3) on heel clip using 
EVA ratchet or PGT: 
PGT: [B1 (12.0), CCW2, 30.5], 7/16 - 6-ext 
Remove 7/16-in EVA bolts (3 — captive) on heel 
clip (non captive) using EVA ratchet or PGT: 
PGT: [B1 (12.0), CCW2, 30.5], 7/16 - 6-ext 
5 turns total 
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TASK FAILURE ACTION 


D. Boot becomes stuck in . Have other EV crewmember assist with getting 
IAPFR boot plate boot out 
. If wearing Small EMU boot, have other EV 

crewmember agjust boot sizing to Large 
Loosen 7/16-in EVA bolts (2) on heel clip using 
EVA ratchet or PGT: 
PGT: [B2 (16.0), CCW2, 30.5], 7/16 - 6-ext 
Remove 7/16-in EVA bolts (2) on heel clip using 
EVA ratchet or PGT: 
PGT: [B2 (16.0), CCW2, 30.5], 7/16 - 6-ext 
4 C —— total 


Balsackk | 


On MCC-H GO: n ballstack to handrail and leave 
from ISS Structure outside 
from MUT EE 
рее мю 


BRT | | | S 
A. BRT jaws ET O rE to release 


1. Loosen AEI SS SE 3 collar to relieve sideloads 
2. Shake BRT while depressing paddles to alleviate 


sideloads from handrail 
3. Detach BRT from suit and tether to structure 


Cannon Connector 


A. Connector fails to . Check for FOD, damage or misalignment 
release . Verify cable routing is not impeding connector 
rotation. (Release TA-clamps as required) 
Use cannon connector tool for more leverage 


B. Connector/Cap fails to 1. Verify collar unlocked. (White on connector shell 
softdock tip should align with white on receptacle backplate) 
2. Check for FOD or damage 


C. Connector/Cap fails to Remove connector/cap, check for FOD or damage 
lock Check alignment, remate, rock connector back and 

forth as required. (Once locked, white on 

connector shell tip should align with black on 

receptacle backplate) 

Use cannon connector tool for more leverage 


3i 
D. High cable stiffness 1. Verify all TA-clamps are released 
prevents mating 2. Use second crewmember 
3. Use АРЕН 


E. Connector/Jack pin bent |1. Describe pin location and condition 
e Obtain WVS view of interface if possible 
On MCC-H GO: For 16, 20, or 22 gauge pins only, 
retrieve pin straightener and attempt pin repair 
On MCC-H GO: Retrieve needle nose pliers and 
attempt pin repair 
е MCC-H will verify pin size prior to retrieving 

tools 


remove FOD 
bent to remove band 
ee 1 


CETA Cart 


A. \Wheel bogie fails to . Verify brakes are fully released 
release from truss . Ensure trigger is being depressed while attempting 
to rotate handle 
On MCC-H GO: Perform 6.100.125 CETA CART 


WHEEL BOGIE R&R 

e There 15 no spare wheel bogie on-orbit, so after 
the CETA cart is relocated the failed wheel 
bogie will be reinstalled 
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B. Wheel bogie fails to There is no spare wheel bogie on-orbit. 4 of 4 bogies 
install on truss are required. Real time call on whether MT couple or 
CETA cart tiedown required. For tiedown, see block G 
C. Parking brake fails to 1. Use parking brake handle on other side of СЕТА 
engage cart 
2. Couple СЕТА cart to MT and utilize other WIF if 
possible 
D. Parking brake fails to 1. Hold pedal down for brake release 
disengage 2. Use pedal on other side of CETA cart to release 
parking brake 
engage 
F. CETA active coupler 1. Cycle active coupler 
fails to capture or lock 2. On MCC-H GO: Swap active couplers by removing 
PIP pins (2 on each coupler). (Port CETA Cart has 
short coupler.) (MT Coupler PIP pins restrained by 
lanyard which must be cut to remove PIP pins. 
Stbd Cart Coupler PIP pins restrained by wire tie. 
Wire tie does not need to be reinstalled) 
3. Оп МСС-Н GO: Tie down CETA cart. See block G 
G. CETA cart tiedown On MCC-H GO: Perform the following tiedown 
procedure (see figure 1) 
. Translate CETA cart to TBD location (not over 
truss segment joint) 
. Engage parking brake 
. Retrieve 2 Long Duration TieDown (LDTD) tethers 
. Route 1 LDTD tether on stbd side of CETA cart 
as follows: 
. Attach 1 hook to zenith brake handle support 
tether point 
. Loop tether strap around CETA rail HR 
standoff 
. Attach second hook to nadir brake handle 
support tether point 
. Lightly cinch tether and close buckle 
. Close MLI flap over buckle and any excess 
strap 
. Repeat on port side of СЕТА cart 
H. Coupler knob fails to . On МСС-Н СО: Release active coupler by 
unlock removing PIP pins (2). (MT Coupler PIP pins 
restrained by lanyard which must be cut to remove 
PIP pins. Stbd Cart Coupler PIP pins restrained 
by wire tie. Wire tie does not need to be 
reinstalled) 
. On MCC-H GO: Release passive coupler via 
EVA bolt: 
РСТ: [B7 (25.5), CCW2, 30.5], 7/16 - 6-ext 
9 turns 
e Bolt is attached by lanyard 
deploy 


On MCC-H GO: Remove swing arm via EVA bolts (4): 


PGT: [B7 (25.5), CCW2, 30.5], 7/16 - 6-ext 


К. Swing arm fails to lock | Restrain in stowed position with wire ties 
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-— 


Brake Нап Support 
Tether gin 


— 


Figure 1 - CETA Cart Tie-down 


EVA Wrench (Torque & 
Ratchet 


and rotate in opposite directions 
Fasteners (EDFs) 
A. EDF does not release . Increase torque to PGT: [B7 (25.5), CCW2, 30.5] 
with recommended for one turn only. Continue release at nominal 
torque setting 


Increase torque to РСТ: [RCCW, 30.5] for one turn 


only. Continue release at nominal setting 

Use Ratchet Wrench (ccw) 

Remove EDF with prybar (only if head not free 
spinning) 
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B. EDF cannot be removed | 1. Twist outer washer (lanyard washer) back and 

from lug/clevis after forth while pulling outward 

untorqued . Verify lanyard not snagged 
Drive EDF ccw 2 turns. (Start EDF by hand when 
re-installing) 
Gently tap along EDF major axis with back of 
equipment hook or hammer (EDF head must not 
be free spinning), and pull outward with lanyards 
Use equipment hook over EDF bolt head to 
remove (EDF head must not be free spinning) 
Use EVA prybar (EDF head must not be free 
spinning) 

Cannot insert EDF into . Verify lug/clevis fully seated 

lug/clevis interface . Twist EDF bolt head by hand to seat on tip hex 
head 
Drive EDF 2 addl turns ccw, retry insertion, verify 
head not free spinning 
Remove EDF and verify collets not expanded 
Cut EDF lanyards and replace failed EDF with 
spare EDF 

EDF is not captive after . Increase torque їо РСТ: [B7 (25.5), CW2, 30.5], 

all EDFs at final torque ensure fully seated 
Increase torque to PGT: [RCW, 30.5], ensure fully 
seated 
Pull EDF and re-insert (loosen collets as reqd), 
ensure fully seated, retry 
Increase torque on all EDFs to PGT: [RCW, 30.5], 
ensure fully seated 
Cut EDF lanyards and replace failed EDF with 
spare EDF 


Fluid QD Ops 
NOTE 


Troubleshooting steps outlined in this cribsheet are a generic starting point. Flight 
specific situations may require different actions. 


If troubleshooting requires the crew to leave the worksite, verify that female QDs 
are covered to prevent exposure to direct sunlight. For thermal clocks refer to flight 
rules 


A. QD fails to mate . Check alignment and verify side loads аге 
counteracted 
Verify fwd white band is not visible (release ring is 
retracted) 
Inspect male and female ОП for debris, damage, 
or NH3 
Leave female QD engaged with male. (NH3 may 
sublimate between QDs) 
. Change body orientation for better access 
B. Release ring snap back . Push release ring forward. (Release ring will not 
test fails slide fwd if QD is in FID) 
OD is in FID 
Demate QD 
Pull back on release ring 
Verify fwd white band not visible (release ring 
Is retracted) 
Assess and counteract sideloads and remate 


OD 
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C. Gap check fails 
(visual or FID gauge) 


OD is in FID 
a. Demate QD 
b. Pull back on release ring 


c. Verify fwd white band not visible (release ring is 
retracted) 
Assess and counteract sideloads and remate QD 


D. Pull test fails Verify fwd white band is not visible (release ring is 
retracted) 
Assess and counteract sideloads and mate ww —— ee 

Valve Ops . | | | 

E. Detent button is partially ‘pethread detent button 00000000000 detent button 

unthreaded . Load bail handle (button will free spin if not loaded) 

e If valve is open (bail fwd), pull bail handle aft 
e If valve is closed (bail aft), push bail handle fwd 


Rotate button cw to hardstop (8 turns max) 


F. Detent button is missing |1. Use equipment hook to depress detent button 
shaft 
NOTE . Use tether strap around gloved finger to depress 
Detent button is only detent button shaft 
required for BDT ops and 1 . Retrieve and use Beta Gimbal Antirotation Latch 
in SPD ops Tool to depress detent button shaft 
On MCC-H GO: Install spare detent button. 
(Buttons are stowed IVA and must be configured 
prior to EVA use) 
G. Bail fails to travel to fwd . Assess and counteract sideloads 
(valve open) position . Apply greater opening force to QD bail handle in 
(button does not pop up fwd direction 
if attempting to go to . Retrieve and use QD bail drive lever (3/4, 1, & 
full fwd) 1.5 in only) 
. If applicable, retrieve and install SPD; notify MCC-H 
Detent button fails to . Verify locking collar unlocked (1/2, 3/4, & 1 in only) 
depress in preparation . Push and hold bail handle fwd (to open) with 
for valve closing significant force to relieve load on button while 
simultaneously depressing the detent button 
WARNING e |f button depresses, vent by allowing bail aft 
Bail may kick back and until aft white band no longer visible 
contact crew when a 
stuck button is forcibly 
depressed due to 
pressure build-up in . Retrieve QD bail drive lever and repeat step 2 
spring cavity (3/4, 1, & 1.5 in only) | | 
. Contact MCC to reduce NH3 pressure, if possible 
On MCC-H GO: Retrieve and install QD button 
depress tool (BDT) (1/4, 3/4, & 1 in only) 
On MCC-H GO: Retrieve hammer and tap center 
of button (Use plastic side of hammer) (Inspect 
tool and QD) 


Ва! fails to travel to . Assess and counteract sideloads 
full aft (valve closed) . Increase force оп bail while depressing button 
position (button does . Retrieve and use QD bail drive lever (3/4, 1, & 
not pop up) 1.5 in only) 

Inspect QD for retaining wire protrusion 
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ACTION 


Assess and counteract sideloads or manipulate 
flexhose to relieve mating forces on female QD 
Verify release ring is fully retracted while 
attempting to demate 

Verify TA or P clamps are released 

Verify detent button is up (locking collar can be 
rotated under button) 


Verify trigger linkage is still attached to release ring 
(1.5 in only) 

Apply greater force to release ring and female QD 
Retrieve and use QD release tool (QRT) to apply 

greater force (3/4, 1, & 1.5 in only) 

On MCC-H GO: Shake QD vigorously while 


FS 16-14 


Demating Ops ii = 
2. Female QD fails to 1. 
demate 
2: 
K. Thermal bootie fails to Install wire tie around bootie to keep QD fully covered 
remain securely closed 
L. Cap will not demate 
M. Partial fwd white band 
visible after QD demate | 
Do not fully open а leaking QD. Fully opening a leaking QD 
could trap NH3 and prevent depressing the button in the future. 
For 1.5 in QDs, insert fwd SPD spacer prior to opening valve 
N. Mated QD leaks in valve | 1. 
open position (bail fwd) i 
band is visible 


attempting to demate 


Verify pulling out on cap before rotating to ensure 

locking tab is disengaged 

Wait for opposite thermal conditions if possible and 

reattempt cap removal 

Retrieve QD cap tool (1/4, 1/2, & 1 in only) 

a. PGT: [A4 (6.3), CCW1, 30.5] with QD cap 
tool to turn stuck cap a maximum of 2 turns 
(cap vents at ~ 2 turns) 

b. Once venting is complete, finish removal of 
cap by hand (~ 1 additional turn) 

e |f venting does not stop or cap cannot be 
removed by hand, notify MCC-H (Male QD may 
be leaking) 

Pull back on release ring to verify OD is not in FID 

Verify detent button is up 

If fwd white band is still partially visible this is likely 

a tolerance stackup; notify MCC-H and press with 

OD ops 


CAUTION 


Cycle valve 
a. Remove SPD if present (aft spacer only for 
1.5 in) and fully close valve (bail aft); wait for 
ice crystals to dissipate 
Open valve halfway (bail fwd). (For 1.5 in, 
verify fwd SPD spacer installed prior to 
opening valve) 
c. Describe leak size and if leak rate is changing 
If leak has stopped, on MCC-H GO: Complete 
valve open steps; else: Repeat step 1 
On MCC-H GO: Remove SPD if in place; push 
bail full fwd to engage secondary seal, verify 
detent button is up and aft white band is visible 
Close valve; notify MCC-H 
If applicable, close valve of appropriate ОП in 
flowpath, verify detent button is up, and fwd white 
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O. Female QD leaks due to | 1. Return bail to aft position (valve closed) 
e |f FID is observed, demate and remate OD 
P. Male QD leaks after 1. If leak small, mate female QD; continue ops 
cap removal 2. Reinstall cap; notify MCC-H 
CAUTION 
Do not fully open a leaking QD. Fully opening 
a leaking QD could trap NH3 and prevent 
depressing the button in the future. For 1.5 in 
QDs, insert fwd SPD spacer prior to opening 
valve 
Q. QD leaks after valve . . Cycle Valve 
close operation a. Open valve halfway (bail fwd). (For 1.5 in, 
install fwd SPD spacer prior to opening valve) 
_ WARNING b. Contact MCC-H; describe leak size and if 
Bail may kick back and leak rate is changing; wait for ice crystals to 
contact crew when a dissipate 
stuck button is forcibly c. On MCC-H GO, re-close QD; inform MCC-H 
depressed due to if leak still present and quantify leak 
pressure build-up in . If still leaking, contact MCC-H to determine if 
spring cavity male leaking. (THOR will monitor pressure drop) 
. On МСС-Н GO, demate QD and inspect 
R. Female QD leaks after . Contact MCC-H: Describe leak size and if leak rate 
demate is changing 
. Male QD leaks after . Contact MCC-H: Describe leak size and if leak rate 
demate (male sleeve Is changing 
may be visibly stuck 2. If leak is small and dissipating and does not 
| interfere with EVA: Press with operations on 
T as lie 4 M MCC-H GO 
ші | "| ‚ If leak is large: Remate female QD and open 
| valve (bail fwd) 
a. Depress button and use significant force to 
push bail forward; release button 
=E N b. With QD in open position (bail fwd) apply 
L ANa significant force to aft end of the female QD 
in side-to-side & up and down directions 
я (radially from tube stub) 
c. Attemptto close valve (bail aft) 
d. Demate QD and inspect 
4. lf applicable, close valve of appropriate QD in 
flowpath, verify detent button is up, and fwd 
white line is visible 
. On МСС-Н СО: Install cap 
T. Frozen NH3 present on . Leave QD exposed to vacuum; wait maximum 
female or male QD of 5 min for sublimation (check periodically) 
. On MCC-H GO: Continue QD ops. (NH3 may 
sublimate during QD mating) 


OO 
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U. %in SPD cannot be 1. Най portion of SPD not fully seated, move рай fwd 
installed slightly to allow SPD to fully seat 
After bail secured in slot on slider, wire tie in place 


% in SPD cannot be Increase force on SPD slider (1/2 in SPD sliders can be 
removed иску 


W. 1.5 in aft SPD spacer . Install fwd SPD spacer; ensure bail against fwd 
cannot be installed SPD 
Wire tie bail to keep it against SPD; restrain aft 


SPD with wire tie, if reqd 


X. 1.5infwd SPD spacer . Install aft SPD spacer; ensure bail against aft SPD 
cannot be installed Wire tie bail to keep it against SPD; restrain fwd 
SPD with wire tie, if reqd 


Vent Tool ЕЕРЕЕ ЕНЕ АЕ en GE 


У. Tip of vent tool does not | Slide equipment hook further away from vent tool 
pass black mark during |nozzle end 
alignment check 


Z. Vent tool cannot be Hold VTE adapter in sunlight to warm it up. (Known 
mated to Vent Tool tolerance issue between cold VTE adapter and vent 
Extender tool nozzle) 
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Mate QD Demate QD 
1. Remove QD caps as required 1. Assess and counteract side loads prior to 
2. Inspect male and female QD for debris or demate 
damage 2. Pull back on release ring and demate QD 
3. Verify female QD ready to mate 3. NRelease ring — retracted (FWD white band 
Detent button — up not visible) 
\Locking collar — locked position . Inspect male and female QD for debris, 
\Fwd white band — not visible damage, or anomalous conditions (ammonia 
Assess and counteract side loads prior to crystals) 
mate . Ifcomplete with ОП ops: Rotate locking collar 
Mate QD to locked position (1/2, 3/4, & 1 in only) 
\Fwd white band — visible . Install QD caps as required; verify lock tab 
Perform snapback test engaged 
\Fwd white band visible 
Perform pull test (Stay clear of button and Close Valve 


release ring) CAUTION 
8. Perform visual gap test Do not fully open a leaking QD. Fully opening 
z a leaking QD could trap NH3 and prevent 
Open Valve (1/4 inch depressing the button in the future. For 1.5 in 


Prior and during bail movement assess and QDs, insert fwd SPD spacer prior to opening 
counteract side loads valve 


Depress detent button 
Push bail to forward position . If present, remove SPD i 
‚ МАЕ white band visible . Rotate locking collar to unlocked position 


. NDetent button — up (1/2, 3/4, & 1 in only) 
. VAft white band visible 


Open Valve (1/2 inch) . NDetent button fully installed 


Prior and during bail movement assess and . NDetent button up 
counteract side loads . NDetent button can be depressed 


Rotate locking collar to unlocked position 
Depress detent button 

Push bail fwd, so aft white band just begins 
to show 

Pull lock knob up on SPD 

Slide SPD slider aft 

Install SPD 

Slide SPD slider fwd to engage bail handle 
Push bail toward closed position up against 
slider 

Push lock knob down on SPD; perform 
pull test on SPD 


Open Valve (1 inch) 


1. Prior and during bail movement assess and 
counteract side loads 
Rotate locking collar to unlocked position 
Depress detent button 
Push bail to forward position 

VAft white band visible 

\Detent button — up 
Install 1 in SPD if present; verify locking 
tabs engage; perform pull test 
Rotate locking collar to locked position, 
If present and no SPD 


AED 


Оз 


Е$ 16-17 


10 
11. VDetent button up 


12. 


Prior and during bail movement assess and 
counteract side loads 

Push bail toward open position with 
significant force while depressing detent 
button (unstick male sleeve seals) 
Depress detent button, move bail aft 
(close valve) 


\Fwd white band visible 


If complete with QD орз: Rotate locking collar 
to locked position (1/2, 3/4, & 1 in only) 


Open Valve (3/4 inch) 


1 


Prior and during bail movement assess and 
counteract side loads 

Rotate locking collar to unlocked position 
Depress detent button 

Push bail to forward position 


. ХАН white band visible 
. NDetent button — up 


Rotate locking collar to locked position 


Open Valve (1.5 inch) 
1. 


2: 


= 
A. 
9 


Install forward SPD spacer aft of release ring 
Prior and during bail movement assess and 
counteract side loads 

Depress detent button 

Push bail against fwd SPD spacer 

Install aft SPD spacer 
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iw ER 
A. Primary FRAM bolt fails Confirm socket fully engaged to release anti- 
to release rotation mechanism 
NOTE БАРА, MAPA, САРА LWAPA 
2... РСТ: [B2 (16.0), CCW2, 30.5], 7/16 - 6-ext 
| | 1 turn only to break torque; reset РСТ to А4 
3 of 4 contingency pins reqd (6.3) for full run-out of bolt 
for On-Orbit stowage. CEPA and ExPA 
FRAM electrical connectivity PGT: [B2 (16.0), CCW2, 30.5], 7/16 - 6-ext 
fully lost at 0.95 turns on 1 turn only to break torque; reset PGT to A7 
primary bolt. (9.2) for full run-out of bolt 
Partial electrical connectivity | ` DS о дари ung 
= Ons On py РСТ: [B4 (16.0), CCW2, 30.5], 7/16 - 6-ext 
| 1 turn only То break torque; reset РСТ to A4 
Minimum mechanical (6.3) for full run-out of bolt 
configuration is maintained CEPA and ExPA 
with less 2.2 turns on PGT: [B4 (16.0), CCW2, 30.5], 7/16 - 6-ext 
primary bolt (but pins highly 1 turn only to break torque; reset PGT to A7 
desired time permitting) (9.2) for full run-out of bolt 
NOTE for Removal: ; би о of primary drive with 
For МАРА, ЗАРА, СЕРА, | i 
and EXPA: . Engage contingency pins: 
For primary drive turn count ТОЕ и 
of 2.2-4.7 turns, до for install РСТ: [A4 (6.3), CW2, 30.5], 7116 - 6-ехі 
of rear contingency pins due 0.11 + (1.25 * Turns on Primary Bolt) turns 
to uncertainty in PGT/Turn IE AANA БАРА 
; РСТ: [A4 (6.3), CW2, 30.5], 7/16 - 6-ехі 
count. Failure to engage i | | | 
| : If Primary Drive disengaged more than 8.8 turns: 
rear contingency pin to | 
- Insert Contingency Pins to hardstop at 
INSTALL location confirms 13.8 turns 
turn count is 4.7 or less. | 
| If the Primary Drive disengaged less than 8.8 turns 
Rear Contingency Pins, aft | . | 
contingency pins can only use the following equation for turns needed: 
Be | | 2.858 + (1.25* Turns on Primary Bolt) = # of 
e installed if the primary 
bolt turn count is 4.7 turns total turns needed | 
: [Stop on torque, verify turns] 
or more. With less than 
4.7 turns on the primary bolt, Aft pins for LWAPA, SAPA, CEPA, and ExPA 
the contingency pins are not - Remove bolt from STOW location and 
needed and cannot be engage in INSTALL location 
installed - Manually turn bolt as far as possible 
- PGT: [B1 (12.0), CW2, 30.5], 7/16 - 6-ext 
- Aft pins for LMC FRAMS 

- Prep CPK by disengaging J-hook on locking 
mechanism; ensure J-hook fully seated in 
unlock position 

- Slide T-handle until contingency pin contact 
primary FRAM pin (# on locking mechanism 
counter — # of turns on primary FRAM bolt) 

- Engage J-hook lock (will “pop” into place if 
not precisely aligned with numbered slot); 
ensure J-hook fully seated in lock position 

B. Active FRAM fails to 1. Check for FOD in mechanism 
2. Check alignment (engage 2 forward shear pins 


first to ensure connector door is not jamming) 
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TASK FAILURE ACTION 


C. Primary FRAM bolt fails 
to engage 
NOTE 


4 of 4 contingency pins reqd 
for PLB shuttle return. 


3 of 4 contingency pins reqd 
for On-Orbit stowage. 


FRAM electrical connectivity 
begins at 10.25 turns on the 
primary bolt. 


Complete electrical mate is 
expected between 10.5- 
10.75 turns. 


Minimum mechanical 
configuration is 9 turns on 
primary bolt, to not need 
contingency pins (but pins 
highly desired time 
permitting) 


NOTE for Engage: 
For LWAPA, SAPA, CEPA, 


and EXPA: 

For primary drive turn count 
of 6.5-9 turns, go for install 
of rear contingency pins due 
to uncertainty in PGT/Turn 
count. Failure to engage 
rear contingency pin to 
INSTALL location confirms 
turn count is 6.5 or more. 
Aft contingency pins can 
only be installed if the 
primary bolt turn count is 
6.5 turns or less. With 
greater than 6.5 turns on the 
primary bolt, the contingency 
pins are not needed and 
cannot be installed 


FS 16-18a 


Verify FRAM 

Check for FOD 

Back out primary bolt fully at nominal setting. If 
removal isn't successful at nominal setting 
Increase PGT setting for disengagement: 
SAPA, MAPA, LAPA, LWAPA 

PGT: [B2 (16.0), CCW2, 30.5], 7/16 - 6-ext 

1 turn only to break torque; reset PGT to A4 

(6.3) for full run-out of bolt 
CEPA and ExPA 

PGT: [B2 (16.0), CCW2, 30.5], 7/16 - 6-ext 

1 turn only to break torque; reset PGT to A7 

(9.2) for full run-out of bolt 
On MCC-H СО: Increase РОТ setting: 

SAPA, MAPA, LAPA, LWAPA 

PGT: [B4 (16.0), CCW2, 30.5], 7/16 - 6-ext 

1 turn only to break torque; reset PGT to A4 

(6.3) for full run-out of bolt 
CEPA and ExPA 

PGT: [B4 (16.0), CCW2, 30.5], 7/16 - 6-ext 

1 turn only to break torque; reset PGT to A7 

(9.2) for full run-out of bolt 
Reattempt engagement 
SAPA, MAPA, LAPA, LWAPA, CEPA and ExPA 

PGT: [A7 (9.2), CW2, 30.5], 7/16 - 6-ext 
Increase PGT setting: 

SAPA, MAPA, LAPA, LWAPA, CEPA and ExPA 

PGT: [B2 (16.0), CW2, 30.5], 7/16 - 6-ext 
On МСС-Н СО: Increase РСТ setting: 

PGT: [B4 (19.4), CW2, 30.5], 7/16 - 6-ext 
Consider hold for thermal stabilization between 
active and passive FRAM 
Engage contingency pins: 

- Front pins (all FRAMs) 

PGT: [A4 (6.3), CW2, 30.5], 7/16 - 6-ext 

14.11 - (1.25 * Turns on Primary Bolt) turns 
- Aft pins for MAPA and LAPA 

PGT: [A4 (6.3), CW2, 30.5], 7/16 - 6-ext 

If Primary Drive inserted less than 2.4 turns: 
- Insert Contingency Pins to hardstop at 
13.8 turns 
If the Primary Drive inserted greater than 2.4 turns, 
use the following equation for turns needed: 
16.858 - (1.25* Turns on Primary Bolt) - £ of 
total turns needed 
[Stop on torque, verify turns] 


- Aft pins for МАРА, ЗАРА, СЕРА, and ExPA 
- Remove bolt from STOW location and engage 
in INSTALL location 
- Manually turn bolt as far as possible 
- PGT: [B1 (12.0), CW2, 30.5], 7/16 - 6-ext 


- Aft pins for LMC FRAMs 

- Prep CPK by disengaging J-hook on locking 
mechanism; ensure J-hook fully seated in 
unlock position 
Slide T-handle until contingency pin contact 
primary FRAM pin (# on locking mechanism 
counter — # of turns on primary FRAM bolt) 
Engage J-hook lock (will “pop” into place if not 
precisely aligned with numbered slot); ensure 
J-hook fully seated in lock position 


EVA/135/FIN 1 


This Раде Intentionally Blank 
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TASK FAILURE ACTION 


D. Rotating Latches failto | 1. Lift FRAM so that rotating latches contact square 
retract during FRAM grid 


removal from Square 2. Cycle primary drive bolt 
Grid Interface 


Rotating Latches not Push rotating latches to retracted position with tool or 
retracted prior to tether hook 
installation onto Square 
Grid Interface 
A. MMOD shield Dzus On MCC-H GO: Use pry bar to release 
fastener fails to release . Retrieve pry bar and emptied med ORU bag 
. Release other Dzus fasteners 
WARNING . Assess clearance between MMOD shield and tools 
Do not touch back side of . df possible, rotate fastener to position tangs off of 
MMOD shield or handle tools | 
fastener fragments due to . Place med ORU bag over failed fastener 
sharp edges Insert pry bar under MMOD shield by failed 
fastener and pry shield away from structure 


Fastener and shield/tool 
interface must be 
covered to avoid potential 
projectiles 


B. MMOD shield Dzus . Verify center fastener is engaged first 
fastener fails to engage . Check Dzus fastener aligned with bracket 

(floating receptacles on endcones) 

Verify fastener clocking correct per alignment mark 

Push firmly and rotate 

Engage other fasteners: 2 out of 3 required 

If 2 of 3 not achieved: 

е Option 1 (Wire Tie) (See figures 2-4): 
1 properly secured wire tie - 1 Dzus fastener; 
Using a long wire tie, squish the loop on one 
end, feed it through the bracket on structure 
(may need to push floating receptacle inboard 
to get it out of way), secure wire tie w/3 twists. 
Feed one end of wire tie around Dzus head 
(on outside of shield) and secure with 3 twists. 
If HR nearby can also secure wire tie to HR. 
(Goal is for the wire tie to push shield in toward 
body of structure and toward center if endcone 
shield) 
Option 2 (LDTDT): Use 1 adj. (Attach to 
tether point on T tool and to structure HR) and 
1 LDTDT across shield to hold shield in position 


C. T-handle tool fails to Remove adjacent fasteners and attempt reinstallation 
engage shield 


D. MLI grounding strap On MCC-H GO: Cut ground wire near Dzus fastener 
Dzus fails to release 
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FAILURE 


A) 


Will “squish” loop 
together a little Pre- 
EVA for easier 
access through 
nutplate 


Floating 
receptacle shifted 
towards center of 
Shield 


Wire Tie Inserted 
Thru “Window” on 
receptacle bracket 


Figure 2 - MMOD Shield Wire Tie Option 


FS 16-20 EVA/135/FIN 


STS-135/ULF7 WORKAROUNDS CRIBSHEET (Cont) 


GENERIC CONTINGENCIES (Cont) 


TASK FAILURE ACTION 


Install shield with wire 
tie ends sticking out 
across adjacent shield 


After threading wire 
tie through nutplate, 
twist 3 times 


Figure 3 - MMOD Shield Wire Tie Option (Cont) 
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TASK FAILURE ACTION 


у Wrap wire tie around Dzus 
head; one full wrap (shown 
here) or wrap & twist method 


Then twist loose wire tie ends 
to create a loop 


MUT EE 
A. MUT EE jaws fail to . Verify locking collar fully released 
release . Shake MUT EE while depressing paddles to 
alleviate sideloads from handrail 
Release MUT EE ECOM socket and tether MUT 
EE to structure 


A. MWS EE is sticky Known problem. Report degree of stickiness to MCC-H 
and any noted correlation with thermal environment. 
Post EVA, report s/n of affected unit (s/n located on 
"stem" of T-bar) 
B. MWS EE cord fails to . Verify MWS EE tether lock in unlock position 
retract . Cycle MWS EE tether lock 
Check tether reel opening for FOD 
Pull out small amount of tether and allow reel to 
retract while holding light tension on the tether 


С. MWS T-bar fails to pivot | 1. Check sideloads on T-bar while depressing button 
2. Slip T-bar clutch (40-60 Ib force required) 
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TASK FAILURE ACTION 


NZGL Connectors — | — O 
A. Ball bar fails to slide 1. Inspect bail for FOD 
over-center . Inspect bail linkage for damage and report to 
MCC-H 
. Check alignment and sideloads 
. Verify sufficient TA-clamps are open 
. Increase force on bail 
. Attach 2 hooks from adj tether to connector bail 
and use adj strap to pull bail into demated position 
. Оп МСС-Н GO: Retrieve vise grips to help 
increase force on bail 
B. Backshell fails to slide . Verify sufficient TA-clamps are open 
(after over-center . Check for cable harness and hardware 
mechanism has been interference 
overcome) . Check alignment and sideloads 
. Inspect bail and connector for FOD 
. Inspect bail linkage for damage and report to 
MCC-H 
. Wiggle/Jiggle connector while pushing or pulling on 
backshell 
. Attach 2 hooks from adj tether to connector bail 
and use adj strap to pull bail into demated position 
. On MCC-H СО: Retrieve vise grips to help 
increase force on bail 
. Connector fails to . Verify bail fully thrown, undamaged, and backshell 
release from soft dock fully aft 
. If backshell springs forward, pull and hold in fully 
aft position (will have to overcome spring force, 
approx. 5-10 Ib) while attempting to demate 
connector 
. Verify sufficient TA-clamps are open 
. Check for cable harness and hardware 
interference 
. Check alignment and sideloads 
. Relieve compression on connector interface due to 
cable loads by pulling backshell away from jack 
. Push the plug towards the jack to compress the 
soft dock 
.  Wiggle/jiggle connector. (Use slight rolling motion) 
D. Connector fails to soft . Verify correct plug and jack 
dock . Verify bail fully aft 
. Verify backshell fully aft and remains fully aft. 
If backshell not fully aft, pull and hold in fully aft 
position while attempting to soft dock connector 
. Inspect the following: 
O-ring seal 
FOD 
Bend radius 
Soft dock springs 
Connector keying feature 
. Verify alignment. (Avoid excessive rolling or 
rocking the plug as this could unseat soft dock 
springs) 
e Connector should snap into soft dock with little 
force once half shells are aligned 
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TASK FAILURE ACTION 


E. Connector fails to mate Verify half-shells are fully seated on both sides 
Verify cable and backshell free to move (no clamps) 
Push forward on connector backshell while 
actuating bail 
Detach from soft dock and inspect: 
e Pins 

FOD 

EMI band 

Bend radius 

TA clamps 

P clamps 

Bail linkages and rivets 

Soft dock springs 

O-ring seal and main joint gasket 
е Connector keying feature 
Cycle bail while disconnected (push forward on 
connector backshell for additional leverage) 

F. Connector pin bent . Rotate connector to bail up position and describe 
pin location and condition 
e Obtain WVS view of interface if possible 
On MCC-H GO: For 16, 20, or 22 gauge pins only, 
retrieve pin straightener and attempt pin repair 
е MCC-H will verify pin size prior to retrieving tools 
On MCC-H СО: Retrieve needle nose pliers and 
attempt pin repair 

. Inspect plug and jack prior to re-mating 

G. Connector FOD . On MCC-H GO: Remove FOD with connector 
cleaner tool 
a. Retrieve connector cleaner tool 


NOTE 
One М2 cartridge is already captured in the tool 
(the other is lanyarded inside the caddy). In order 
to puncture the cartridge, it must be threaded into 
the tool until the indicator line passes out of sight 
under the collar of the tool. 


Puncture connector cleaner cartridge only when 
ready to perform actual cleaning. 


Use entire N2 cartridge prior to reentering airlock 


b. Attempt cleaning 
Connector EMI band bent | On MCC-H GO: Retrieve needle nose pliers or forceps 
— to remove band 


емівала |6 Bail may need to be pushed forward while demated 
to expose EMI band for removal 


Connector bail linkage . Оп MCC-H GO: Re-attempt connector 
failure mate/demate with broken bail 
Impart load through undamaged side of bail 
linkage 
Assist bail motion with hand on backshell once 
bail linkage has passed over-center 
May take multiple pushes on the bail to 
mate/demate connector 
Tether hook or vise grips may be used for 
additional leverage 
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TASK FAILURE ACTION 


J. Connector soft dock On MCC-H GO: Retrieve needle nose pliers and 
spring bent remove bent spring 


Ve 


. Remove seal with tether hook 

main joint gasket seal . Оп МСС-Н GO: Retrieve additional tools to 
loose (seal and O-ring remove seal. (Ex., wire tie, needle nose pliers, 
required in 1-G only) probe, loop pin puller) 
Connector cap (Twist) . Increase force 
will not release . Use tether hook for additional leverage 

On MCC-H GO: Attach equip hook to cap tether 

point and use strap of adj tether to release cap 


On-Orbit Installed HR 


A. НК will not install in seat |1. Verify HR installed in correct direction per arrow 
track or fails to soft dock on underside of HR 

Verify HR shoes are completely released and 
soft dock armed 
Check for FOD on HR and seat track 
Verify HR bolt completely released: 
PGT [A1 (2.5), CCW2, 30.5], 7/16 - 6-ext 
If HR in seat track but soft dock will not engage, 
attempt to drive HR bolts 
On MCC-H GO: Depending on HR priority, 
attempt to install 180 out or a different HR at this 
location 

B. HR bolt fails to fully . If torqued, remove HR: 

engage PGT [A2 (3.8), CCW2, 30.5], 7/16 - 6-ext 
e To break torque 
PGT [A1 (2.5), CCW2, 30.5], 7/16 - 6-ext 
e For removal: 
Check for FOD on HR and seat track and 
reinstall using original torque 

Increase PGT setting: 
PGT [A3 (4.8), CW2, 30.5], 7/16 - 6-ext 
On MCC-H GO: Depending on HR priority, 
attempt to install 180 out or a different HR at this 
location 


On-Orbit Installed WIF 


A. WIF fails to soft dock . Check for FOD and structural interference, 
cycle soft dock pins; reattempt installation 
Verify WIF is co-planar to structure 
Install a different WIF at this location 
On MCC-H GO: Attempt installation of WIF in 
a different location 
Return WIF inside 


A. Release knob fails to . Verify knob in release position (J-hook not locked) 
rotate open . Attempt to rotate knob using ratchet on knob's 7/16 
in hex stud 
Release contingency release bar captive bolts (2) 
PGT [A6 (8.3), CCW2, 30.5], 7/16 - 6 ext 
5 turns 
(Verify hook released from striker bar) 


PGT 
A. NoLEDs 1. Perform LED test 
2. Use display torque 


B. LEDs and torque Use torque message and notify MCC-H 
messages do not agree 


C. Mode switch breaks 
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D. NEED TO CAL Power cycle and calibrate 
displayed during PGT . Retrieve spare PGT 
operation after . Power off and switch to ratchet mode 
calibration complete 
TRIG TO CAL displayed |1. Set Mode collar to RCW or RCCW 
with Mode collar set to a. Depress Trigger; Verify CAL PASSED 
MTR (Display should b. Set Mode collar to МТК 
nominally read NEED c. Verify good LED Test 
TO CAL) . Power Off 
a. Set Mode collar to RCW or RCCW 
b. Verify Speed collar in CAL 
c. Power Оп 
d. Verify TRIG TO CAL on display 
e. Complete calibration; Continue Ops 
Retrieve spare РСТ 
. Power off and switch to ratchet mode 
РСТ fails to drive with . Power cycle and calibrate 
Mode collar set to MTR . бе! Mode collar to RCW or RCCW 
a. Depress Trigger; Verify CAL PASSED 
b. Set Mode collar to MTR 
c. Verify good LED Test 
Power Off 
Set Mode collar to RCW or RCCW 
Verify Speed collar in CAL 
Power On 
. Verify TRIG TO CAL on display 
e. Complete calibration; Continue Ops 
Retrieve spare РСТ 
Power off and switch to ratchet mode 


LCD Messages 


G. BATTRY HITEMP . Power off PGT 
If alternate battery available; change battery 
Retrieve spare РСТ 
. Switch to ratchet mode 
BATTRY LOTEMP . Drive tool with no load to increase battery 
(blinking) temperature 


If alternate battery available; power off and 

change battery 

Retrieve spare РСТ 

. Power off and switch to ratchet mode 

BATTRY LOVOLT . Continue using tool until unable to deliver 
(blinking) sufficient torque 
Retrieve spare РСТ 
Power off and switch to ratchet mode 
Press, release trigger to repeat calibration 
Power cycle and calibrate 
Retrieve spare РСТ 
Power off and switch to ratchet mode 
Cycle torque and speed collars to clear error 
Power cycle and calibrate 
Retrieve spare РОСТ 
Power off and switch to ratchet mode 
Cycle torque collar and A/B mode switch 
Power cycle and calibrate 
Retrieve spare РСТ 
Power off and switch to ratchet mode 
Power cycle and calibrate 
Retrieve spare РСТ 
Power off and switch to ratchet mode 


CAL FAILED 


K. COLLAR ERROR 


L. COMPAR ERROR 


. EEPROM WR ERR 
(blinking) 
HYBRID HITEMP 
OVER CURR 


Pa rope rox ssepe Be asco пасва Cy 


SLFTST FAIL X 
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N. HI TORQ . Contact MCC-H and report torque (Real time 
engineering assessment required) 
. On MCC-H GO: Power cycle and calibrate 
. Retrieve spare PGT 
. Power off and switch to ratchet mode 
O. HICURR .  Reattempt operation 
e Can be caused by excessive rotation of the 
PGT body while torquing 
. Power cycle and calibrate 
. Retrieve spare PGT 
. Power off and switch to ratchet mode 
P. LO TORQ (Expected .  Reattempt operation until desired torque is 
during bolt release) reached 
2. Power cycle and calibrate 
3. Retrieve spare PGT 
4. Power off and switch to ratchet mode 
Q. LOCURR 1. Reattempt operation 
2. Power cycle and calibrate 
3. Retrieve spare PGT 
4. Power off and switch to ratchet mode 
2. Continue operation 
S. MOTOR HITEMP 1. Power off PGT 
2. Retrieve spare PGT 
3. Switch to ratchet mode 
A. Safety tether fails to . Verify reel is unlocked 
retract/tend . Verify tether reel and/or cable guide (for 85-ft 


tethers) is clear of FOD 

Pull out small amount of cable and allow reel to 
retract while holding light tension on the cable 
Tap side of reel housing during retraction 
Report ID £ of faulty tether to MCC-H and use 
alternate safety tether 

Coil safety tether to bring inside 

For 85-ft tether. On MCC-H GO: If coiling tether 
Is not practical, release level wind mechanism 
bypass on back of safety tether. (Red indicator 
will show around edge of bypass once released) 


NOTE 
Once level wind has been released cable guide 


Will likely be frozen in place. This will limit the 
amount of tether that can be successfully retracted 
into the tether housing and may require coiling of 
excess tether. 


Level wind release will require safety tether be 
returned for ground servicing. 


If tether fails to retract due to thermal issue, normal 
tether function may return after tether brought IVA 
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B. Safety tether red stripe . Use alternate safety tether 
showing (any length) . Connect waist tether to ERCM body as alternative 
load alleviation (Double Tether) 
Inspect “Through” tack stitches. Tether NO-GO 
until tack stitching inspected. (Reference Crew 
Tether Inspection procedure) 
a. 1of 2 stitches is required for tether to be GO 
for use 
b. If both “Through” stitches are broken, safety 
tether NO-GO for use 
е Report ID # of faulty tether to MCC-H 
e Use alternate safety tether 
C. Crew hook fails . Оп load alleviating end: Use waist tether to 
replace alleviating strap 
e Report ID # of faulty tether to MCC-H 
e Retrieve replacement safety tether 
On anchor end: Report ID # of faulty tether to 
MCC-H and use an alternate safety tether 


A. Scoop will not release . If actuator will not pull back while in locked 
from fitting position, tap actuator with tool to release 

On MCC-H GO: Leave scoop in place 
On MCC-H GO: Remove non-captive contingency 
screws; 5 turns. Stow in trash bag 
PGT [A1 (2.5), CCW2, 30.5], 5/32 Allen drive 
e Square Scoop: 4 screws (figure 5) 
e Round Scoop: 7 screws (figure 6) 


_, Collect (X4) 


Contingency Release 
Fasteners (X4) 


Figure 5 - Square Scoop 
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ECDM Socket 


Actuator 


D-Handle 
Interface 


Contingency Release wW "М ЕЕ. 
Fasteners (Х7) “ау | 


} 
A | y Bayonet Probe 


Collect (X6) 


Figure 6 - Round Scoop 


Socket Caddy | | | [Socket Caddy | 0 
| E TGS аан PIP pin fully inserted into drop proof tether 
from socket caddy interface on socket 
! d using a different PIP pin 
ТА Clamp | | 


A. TA clamp fails to release | 1. LO WR RGRE аата ИИ handle up, press down on top of rounded 
clamp 
With handle up, use tether hook to pry drawhook 


from capture pin 


A. Tether shuttle will not . Verify slider in unlock and no obstructions to 
release from CETA/MT paddle actuation 
rail . Verify safety tethered to structure and safety tether 
removed from tether shuttle anchor point 
On MCC-H GO: Remove non-captive screws (2) 
at hingeline to release nadir section with slide lock 
(not captive) (figure 7). TBD turns. Stow screws 


in trash bag 
РСТ [A1 (2.5), CCW1, 30.5], 5/32 Allen drive 
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ACTION 


5/32nd Allen Contingency Release 
(1 of 2 visible) 


Torque Multiplier 


A. TM will not release from | 1. Place TM anti-backlash in neutral, if unable: 
fitting PGT [RCW, 30.5] 

е Apply cw torque while pushing anti-backlash 
button to neutral. Reattempt removal 

If able to lift TM off of bolt, attempt to rock off of 

fitting (Square TM only) 

On MCC-H GO: Release TM contingency release 

band pin 20 turns (do not exceed 28 turns) 

(figure 8): 

РСТ [A1 (2.5), CCW2, 30.5], 5/32 ball end driver 

e When band springs open remove ТМ 


release pin 
29-35 in-Ib 


Figure 8 - Torque Multiplier 


A. Latch fails to open Release 7/16 EVA bolt on latch bracket; rotate bracket 
clear of latch 
РСТ [A2 (3.8), CCW2, 30.5], 7/16 - 6 ext 1-2 turns 


B. Latch fails to close Close remaining latches arrow to arrow (3 of 4 required 
for landing) 
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1. DEADFACE ROEU 
CAUTION 


Deactivating APCU 2 will remove critical keep-alive 
power to LCH and IDC. Power must be reapplied 


within 105 min 


NOTE 
With following steps expect: 
‘5200 APCU 1(2) МОЕТ LMT' msgs 
‘S200 APCU 1(2) TRIP’ msgs 


VAPCU 1 CONV - OFF 
VOUTPUT RLY - OP (tb-bp) 
APCU 2 CONV - OFF (tb-bp) 
OUTPUT RLY - OP (tb-bp) 


УМРЕМ CHAN 1,2 НТВ PWR (two) — OFF (tb-bp) 


PL PRI ММС - OFF (tb-OFF) 


2. ROEU SAFING 
VPL BAY MECH PWR SYS 1,2 (two) — OFF 
VRETEN LOGIC PWR SYS 1,SYS 2 (two) — OFF 
РІ SEL-1 


Give EV GO to release ROEU 


Tools reqd: 


Ratchet with 3-in Ext (Airlock) 


WARNING 


For release, do not close access cover until ROEU 
stowed. Latches may not snap back to closed posn 


1. On М GO, open latch drive access cover: 
Break safety cord, release access cover (3/4 turn ccw) 
Open access cover (~120°) 
Manual drive to RELEASE: 
Rotate control lever to RELEASE 
Rotate latch drive cw (~9 ft-lb) to hard stop (~3/4 turn) 
Remove drive ratchet, clear worksite 
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IV 


3. VERIFY TALKBACKS 
Install ROEU AGU PANEL OVERLAY 


PL КЕТЕМ PL SEL -2 


ELEC CONT 


RELAX DEMATE RELEASE 


wl | i 


MATE LATCH 


PL BAY MECH PWR SYS 1,2 (two) — ON 
PL RETEN LOGIC PWR SYS 1,SYS 2 (two) — ON 


Note single motor time (> 18 sec) 


DEMATE/MATE - DEMATE (tb-REL), 36 sec max 
- OFF 


ELEC CONT 
ғ 


RELAX DEMAIE RELEASE 


MATE LATCH 


PL RETEN LOGIC PWR SYS 1, SYS 2 (two) - OFF 
PLSEL- 1 


PL BAY MECH PWR SYS 142 (two) - OFF 
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WARNING 
For release, remain clear of latches during access 
cover closing. Latches may snap back to closed posn 
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RELEASE ROEU LATCHES (Cont) 


IV 


2. Reengage latch actuator: 
Rotate control lever to neutral posn 
Close, secure access cover (3/4 turn cw) 
Clear worksite 
4. ENABLE POWER 
PL PRI ММС - ON (tb-ON) 


Perform LCH ACTIVATION (LCS Cue Card, PHOTO/TV) 

Perform LCC ACTIVATION, step 2 (LCS Cue Card, 
PHOTO/TV) 

Perform LCC DEACTIVATION, step 1 (LCS Cue Card, 
PHOTO/TV) 

Notify MCC: “LCC Cue Card steps are complete” 
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LATCH ROEU LATCHES 


1. DEADFACE ROEU 
CAUTION 


Deactivating АРСО 2 will remove critical Keep-alive 


power to LCH and IDC. Power must be reapplied 
within 105 min 


NOTE 
With following steps expect: 
‘S200 APCU 1(2) VOLT LMT’ msgs 
‘S200 APCU 1(2) TRIP’ msgs 


VAPCU 1 CONV - OFF 
VOUTPUT RLY - OP (tb-bp) 
APCU 2 CONV - OFF (tb-bp) 
OUTPUT RLY - OP (tb-bp) 


УМРЕМ CHAN 1,2 НТВ PWR (two) — OFF (tb-bp) 
PL PRI MNC - OFF (tb-OFF) 


2. CONFIGURE FOR ROEU МАТЕ 
Install ROEU АбУ PANEL OVERLAY 


VPL BAY MECH PWR SYS 1,2 (two) — OFF 


RETEN LOGIC PWR SYS 1, SYS 2 (two) - OFF 
PL КЕТЕМ PL SEL — 2 


SM 97 PL RETENTION 


VLAT 1,2,3 (six): 0 


+ If LATCH 2,3 LAT msw shows 1, drive latch for + 


х Single motor time 


* 


Tools reqd: 
Ratchet with 3-in Ext (Airlock) 


FS 16-34 


EVA/135/FIN 


LATCH ROEU LATCHES (Cont) 


3. MATE ROEU 
PL RETEN LOGIC PWR SYS 1,2 (two) — ON 
BAY MECH PWR SYS 1,2 (two) - ON 


Note single motor time (> 30 sec) 


DEMATE/MATE - MATE (tb-LAT), 60 sec max 
- OFF 


ELEC CONT 


RELAX  DEMAIE RELEASE 


v IL, ГА 


МАТЕ LATCH 


4. ROEU SAFING 
PL BAY MECH PWR SYS 1,2 (two) - OFF 
RETEN LOGIC PWR SYS 1, SYS 2 (two) - OFF 
PLSEL-1 


Give EV GO to latch ROEU 


On IV GO, open latch drive access cover: 
Break safety cord, release access cover (3/4 turn ccw) 
Open access cover (-120?) 

Manual drive to LATCH: 
Rotate control lever to LATCH 
Rotate latch drive ccw (-9 ft-Ib) to hard stop (-3/4 turn) 
Remove drive ratchet, clear worksite 
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LATCH ROEU LATCHES (Cont) 


IV 


5. VERIFY TALKBACKS 
PL RETEN PL SEL -2 


ELEC CONT 
vl 


RELAX DEMATE RELEASE 


MATE LATCH 


6. RELAX ROEU 
PL BAY MECH PWR SYS 1,2 (two) - ON 
RETEN LOGIC PWR SYS 1,SYS 2 (two) - ON 


NOTE 
Monitor PL SEL 2 LATCH 1 REL SYS msws on SPEC 97 


Note single motor time (> 12 sec) 


RELAX — RELAX (tb-REL), 24 sec max 


When LATCH 1 REL A(B) msw changes to 1: 
RELAX — OFF 


ELEC CONT 


RELAX  DEMAIE RELEASE 


MATE LATCH 


PL КЕТЕМ LOGIC PWR SYS 1,2 (two) — OFF 
BAY MECH PWR SYS 1,2 (two) — OFF 


2. Reengage latch actuator: 
Rotate control lever to neutral posn 
Close, secure access cover (3/4 turn cw) 
Clear worksite 
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LATCH ROEU LATCHES (Cont) 


7. ENABLE POWER 
PL PRIMNC - ON (tb-ON) 


Perform LCH ACTIVATION (LCS Cue Card, PHOTO/TV) 


Perform LCC ACTIVATION, step 2 (LCS Cue Card, 
РНОТО/ТМ) 

Perform ІСС DEACTIVATION, step 1 (LCS Сие Card, 
РНОТО/ТМ) 

Notify MCC: “LCC Cue Card steps are complete" 
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STOW ROEU ARM 


1. DEADFACE ROEU 


CAUTION 
Deactivating APCU 2 will remove critical keep-alive 
power to LCH and IDC. Power must be reapplied 
within 105 min 


NOTE 
With following steps expect: 
‘5200 APCU 1(2) VOLT LMT’ msgs 
‘S200 APCU 1(2) TRIP’ msgs 


VAPCU 1 CONV - OFF 
VOUTPUT RLY — OP (tb-bp) 
APCU 2 CONV - OFF (tb-bp) 
OUTPUT RLY - OP (tb-bp) 


VMPLM CHAN 1,2 HTR PWR (two) — OFF (tb-bp) 
PL PRI ММС - OFF (tb-OFF) 
Install ROEU AGU PANEL OVERLAY 


VPL RETEN LAT (five) — OFF 
PL SEL — 2 


SM 97 PL RETENTION 


VREL 2,3 (four) — 0 


+ If LATCH 2,3 REL msw shows 1, drive latch for > 
x single motor time ж 


ELEC CONT 
и 


RELAX ПЕМАТЕ RELEASE 


v , NN | 


MATE LATCH 


Tools reqd: 
Ratchet with 3-in Ext (Airlock) 
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STOW ROEU ARM (Cont) 


2. RELEASE LATCHES 
PL RETEN LOGIC PWR SYS 1,2 (two) — ON 
BAY MECH PWR SYS 1,2 (two) - ON 


Note single motor time (> 20 sec) 


RELEASE/LATCH - REL (tb-REL), 40 sec max 
- OFF 


ELEC CONT 
РА | БЕ 
| 


RELAX DEMAIE RELEASE 


MATE LATCH 


3. ROEU SAFING 
PL BAY MECH PWR SYS 1,2 (two) - OFF 
RETEN LOGIC PWR SYS 1, SYS 2 (two) - OFF 
PLSEL-1 


Give EV GO to stow ROEU 


On IV GO, open arm drive access cover: 
Break safety cord, release access cover (3/4 turn ccw) 
Open access cover (-120?) 
Manual drive to STOW: 
Rotate control lever to STOW 
Rotate arm drive ccw (-23 ft-Ib) to hard stop and pull arm inboard to 
verify 
Remove drive ratchet 
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STOW ROEU ARM (Cont) 


4. VERIFY TALKBACKS 
РІ КЕТЕМ PL SEL -2 


ELEC CONT 


RELAX ПЕМАТЕ RELEASE 


MATE LATCH 


5. ENABLE POWER 
PL PRI MNC - ON (tb-ON) 


Perform LCH ACTIVATION (LCS Cue Card, PHOTO/TV) 

Perform LCC ACTIVATION, step 2 (LCS Cue Card, 
PHOTO/TV) 

Perform LCC DEACTIVATION, step 1 (LCS Cue Card, 
PHOTO/TV) 

Notify MCC: “LCC Cue Card steps are complete” 


2. Reengage arm actuator: 
Rotate control lever to neutral posn 
Close, secure access cover (3/4 turn cw) 
Clear worksite 
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МАТЕ ROEU ARM 


1. DEADFACE ROEU 


CAUTION 
Deactivating APCU 2 will remove critical keep-alive 
power to LCH and IDC. Power must be reapplied 
within 105 min 


NOTE 
With following steps expect: 
‘5200 APCU 1(2) МОЕТ LMT' msgs 
‘5200 APCU 1(2) TRIP’ msgs 


VAPCU 1 CONV - OFF 
OUTPUT RLY – OP (tb-bp) 
APCU 2 CONV - OFF (tb-bp) 
OUTPUT RLY - OP (tb-bp) 


ҮМРІМ CHAN 1,2 HTR PWR (two) - OFF (tb-bp) 


PL PRI ММС - OFF (tb-OFF) 


CONFIGURE ROEU 
Install ROEU АбУ PANEL OVERLAY 


VERIFY TALKBACKS 
PLRETEN PLSEL-2 


ELEC CONT 


RELAX DEMATE RELEASE 


MATE LATCH 


Tools reqd: 
Ratchet with 3-in Ext (Airlock) 


On IV GO, open arm drive access cover: 


Break safety cord, release access cover (3/4 turn ccw) 
Open access cover (-120?) 
Manual drive to MATE: 
Rotate control lever to MATE 
Ratchet arm drive cw (-25 ft-lb) until “READY TO LATCH" posn 
indicated on interface guide 
Remove drive ratchet 
Clear worksite (for latching) 
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МАТЕ ROEU ARM (Cont) 


4. 


Э; 


ГАТСН LATCHES 
PL BAY MECH PWR SYS 1,2 (two) — ON 
РЕТЕМ LOGIC PWR SYS 1,SYS 2 (two) — ON 


Note single motor time (> 20 sec) 


RELEASE/LATCH - LATCH (tb-LAT), 40 sec max 
- OFF 


ELEC CONT 
ү, 


RELAX DEMAIE RELEASE 


MATE LATCH 


PL КЕТЕМ LOGIC PWR SYS 1,SYS 2 (two) — OFF 
BAY MECH PWR SYS 1,2 (two) — OFF 


RELAX ROEU (EVA) 
Monitor PL RETEN LAT 1 tb 


Give EV GO to STOW arm, halt once RELAX tb — REL 


ENABLE POWER 
PL PRI MNC - ON (tb-ON) 


Perform LCH ACTIVATION (LCS Cue Card, PHOTO/TV) 

Perform LCC ACTIVATION, step 2 (LCS Cue Card, 
PHOTO/TV) 

Perform LCC DEACTIVATION, step 1 (LCS Cue Card, 
PHOTO/TV) 

Notify MCC: “LCC Cue Card steps are complete” 


RELAX ROEU (EVA) 
On IV GO, rotate control lever to STOW: 


Ratchet arm drive ccw until IV receives RELAX 1 tb – REL 
Remove drive ratchet 
Reengage arm actuator: 
Rotate control lever to neutral posn 
Close, secure access cover (3/4 turn cw) 
Clear worksite 
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ROEU OVERVIEW 


Door Linkage 


@ Drop Bridge 
Adapter 
Bridge Rail Aft 


Latch Override 
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SSRMS JOINT DRIVE 


NOTE 
Gear ratio: 3.26 EVA Drive turns/1 degree of joint movement. 


CW input to the EVA drive will produce CCW motion of the joint. 
Starting from LEE, the order of the joints: roll, yaw, pitch. 


The signs of the logical (indicated on RWS or PCS) and physical (indicated on 
EVA scale) angles are reversed for the shoulder roll, shoulder yaw, and wrist 
roll joint (i.e., +73.2 logical = -73.2 physical) regardless of which end is base. 


Scale and Ambiguity Switch: Since the SSRMS joints can be rotated more 
than 360 degrees, there is an ambiguity switch that tells the crewmember 
whether to use the positive or negative scale. 


The crew reads the scale using the black triangle on the fixed side of the joint. 
Located to the side of the black triangle (^90 degrees around the 
circumference of the joint) is the ambiguity switch. The switch has a pointer 
that indicates “+” or — to tell the crew which side of the scale to read. If the 
ambiguity switch points to “+”, the crew should read off the yellow scale (black 
text on yellow background). If the switch points to “-”, the crew should read off 
the black scale (yellow text on black background). 


EVA Drive handle is on back side of joint (away from LEE), and scale triangle 
is across from it towards the LEE side. 
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SSRMS JOINT DRIVE (Cont) 


IV/RMS 


SSRMS EVA JOINT DRIVE POSITION Е, 


EV1 


Translate to failed joint. 
If required for body stabilization, install square 
scoop on joint micro fitting and attach ВКТ. 


INITIAL POSITION VERIFICATION 


Т. 


Record ambiguity sensor reading 
and joint angle: 

Monitor SSRMS joint angle. 

Report position to EV1. 

Give EV1 STOP when joint angle 
is at desired position. 


EVA Drive 
Handle (at motor 
position) 


pi 


ы 


Joint Scale and Black 
Triangle 
Ambiguity 
Switch 


Ambiguity Switch 


Back Side of Joint 


Verify initial joint position using the following: 

С Black triangle on fixed side of failed joint 

О Ambiguity sensor (90 degrees CW from 
EVA drive, toward front side of joint) 


JOINT EVA DRIVE 
1. 


Press button and move EVA Drive Handle to 
EVA. 


NOTE 
Joint will rotate in opposite direction of PGT. 


PGT[A1 2.5 ft-lb, CW2 or CCW2 30 RPM (as 
required), MTL 2.5]-6 ext 7/16: Drive EVA 
bolt in € direction turns to specified 
position. 

Verify joint angle using scale and ambiguity 
sensor. 

If possible, verify joint angle with IV. 

If necessary, fine position joint using PGT in 
manual ratchet mode. 

Press button and move EVA Drive Handle to 
MOTOR. 

If used, retrieve square scoop. 


Yellow Text on Black Background (0 to -270) | 


— 
Red Background, Joint Hard Stop Warning Zone (270 to 280) 


JOINT SCALE 
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| Black Text on Yellow Background (0 to 270) № 


REFERENCE 


EVA DRIVE 
HANDLE 


E ' EVA DRIVE 
вот 


/ 
C» 

+ 7 
7 a 


Green Background, Maintenance Position, Not Applicable 
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SSRMS JOINT DRIVE (Cont) 


TASK DATA 


Table 1. Tools 


EV1 (FF) 
BRT 


7/16 (wobble) Socket-6 ext 
Square Scoop 


Table 2. EVA Fasteners 


Fastener Label Head Qty Min Drive Max Drive Failure Torque 
Name Size Torque (ft-Ib) Torque (ft-Ib) (ft-Ib) 


LEVA Drive i | t | 125 8 


Foot Restraints: N/A 
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SSRMS JOINT DRIVE (Cont) 


EVA Gearbox Release Handle Roll/Pitch Joint Maint. Angles т пра 
Elbow - 164, Pitch + 3, Кой - 25 Рене SUN EVA Gearbox 


Mate/Demate Mechanism Redundant JEU Release Handle 
— Ж Tether Point 


IMS Label Prime JEU 


EVA Drive 
EDF NO. 6 


f > < EDF NO. 5 - | 
Рите JEU ~ | ““< ^^ "T -< 7 | | $ 
NW ЖЕ 40 Microconical - у | | 
Microconical —. 2 ҙа” = EDF NO. 4 UA , 1 
| > Gi lke; C (C r3 m 
adhe ah > = OUTER (STATIC) 
| Binden ЖҰТА И HOUSING 
= | МА INNER (ROTATING) 
EDF NO. 1 Қ EDF NO. 3 h ; HOUSING 
сой М - Soft Dock Ambiguity Sensor - | 9) | Joint Angle 
Dock EDF NO. 2 Visual Cue 


Joint Angle Scale (All Around) 


Г A 
| Г 
|= - 


Figure 1.- Roll/Pitch Joint ОКО. 
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SSRMS JOINT DRIVE (Cont) 


EVA Gearbox Release Handle Release Button EVA Gearbox 
Yaw Joint Maint. Angle ^ ` was Handle 
не“ Mate/Demate Месһапіѕт And Visual Сие \ / 


IMS Label 


EVA Drive 
ЕОҒ МО. 4 > 
” vn 


Tether Points 


С қ EDF МО. 5 Prime JEU 
Prime JEU | | Місгосопіса! 
\ | x 
Microconical =< ™“ | 
š EDF NO. 4 
===} 
7 j OUTER (STATIC) 
3 X ORU | HOUSING 
Soft Dock 


EDF NO. 3 ^ 
Ambiguity Sensor 


EDF NO. 1 


( 
лед, 
Soft Dock Soft Dock 


Joint Angle Scale (All Around) EDF МО. 2 


— 


Figure 2.- YAW Joint ORU. 
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GENERIC EVA INHIBIT PAD 


Orbiter (1) 


1. \TCS POWER - OFF 


KU-Band Antenna 
MCC-H 1. VKU-BAND Mask - active 
2. NKU-BAND EVA Protect Box - active 


If EV crew « 27 feet from FRCS 
1. NDAP: VERN, FREE, LO Z (flt specific check with GNC) 
O14,15,16 2. NRJDF F1, F2, F3, FA MANF DRIVER (four) — OFF 
LOGIC (four) — OFF 


MCC-H 3. NAbove RCS config 
IV 4. NRCS F - ITEM 1 EXEC (*) 


VJET DES F1U - ITEM 17 (*) 
F3U — ITEM 19 (*) 
F2U — ITEM 21 (*) 


ALL EVAs 
Ground Radar 


MCC-H 1. VTOPO console, ground radar restrictions in place for EVA 
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Orbiter (2) 
LOCATION DEPENDENT INHIBITS 


OBSS - LDRI 
TO INHIBIT LASER FIRING BUT LEAVE HEATER POWER ON 


NOTE 
This procedure works best when performed during orbital night, and 
OBSS must be positioned such that its diffuser window is visible in the 


Camera B view. 


R12(VPU) . VGreen Jumper — LDRI/ITVC 
ATU . VIDEO OUT МОМ2 pb - push 
IN B pb — push 
OUT MONI pb — push 
IN PL2(VPU) pb — push 
Center Cam В (ІТУС) in the view of LDRI/ITVC 
VIDEO OUT МОК pb - push 
Center LDRI/ITVC diffuser in the view of Сат В (ІТУС) 
CAMR CMD ZOOM - IN (FULL) 
VIDEO OUT MUX 1 L pb — push 
IN MIDDECK pb — push 


NOTE 
The following step will power off the LDRI laser. Observe the LDRI 
diffuser in the Camera B view and verify the laser turns off. Report 
observation to MCC-H. 


8. LDRI MODE 1 pb - push 
9. VIDEO IN as desired (not MIDDECK) 


POINT PTU/LDRI AWAY FROM EV CREW 

10. VIDEO OUT MONI pb - push 
IN PL2(VPU) pb — push 

11. CAMR CMD PAN/TILT — HI RATE 
PAN — L (to hard stop) 
TILT — UP (to hard stop) 
PAN/TILT — RESET 
PAN/TILT — HI RATE (LO within 10?) 
PAN: TBD 
TILT: TBD 

R12(OBSS) 12. ITVCENA-OFF 
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GENERIC EVA INHIBIT PAD (Cont) 


Orbiter (3) 
LOCATION DEPENDENT INHIBITS (Cont) 
OBSS - LCS 
TO INHIBIT LASER FIRING BUT LEAVE HEATER POWER ON 


IV 1. Perform LCC DEACTIVATION step 1 (FDF P/TV CUE 
CARD, LCS), then: 


To shut down and remove all power to LCS (and ROEU if flown) 


NOTE 
These steps remove all power from LCS sensor and 
start a 105-minute thermal clock. 


IV 2. Perform LCH DEACTIVATION (FDF P/TV CUE CARD, LCS), 
then: 
R1 3. NPRI PL MNC - OFF (tb-OFF) 
А60 4. JPL RETEN PL SEL- 1 


EFGF Connector 


NOTE 
These steps remove all power from both OBSS sensors 
and start a 90-minute thermal clock. 


1. NDEACTIVATION complete (ЕРЕ P/TV CUE CARD, 
LDRI/ITVC) 

2. МСС DEACTIVATION complete (ЕРЕ P/TV CUE CARD, 
LCS) 

3. МСН DEACTIVATION complete (ЕРЕ P/TV CUE CARD, 
LCS) 


S-Band Antennas 


NOTE 
Possible loss of comm when forced LL FWD antenna. 


If EV crew « 2 feet from S-Band antenna 
1. S-BAND FM ANT - XMIT LOWER/RCVR UPPER 
2. NMCC, lower antenna selected 
If no comm, or On MCC GO 
3. S-BAND PM ANT - LL FWD 
When EVA crewmember at least 2 feet away from all S-Band upper 
antennas 
4. S-BAND PM ANT — GPC 
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USOS (1) 
ALL EVAs 


NOTE 
PCUs may require up to a 1-hour warmup period before they are 
operational. 


1. NPCUS (two) operational in discharge mode and one of the 
following: 
a. CCS PCU EVA hazard control FDIR enabled. 
b. No more than two arrays unshunted and oriented «105? from 
velocity vector. 
If one or both РСО5 failed 
2. No more than two arrays unshunted and oriented «105? 
from velocity vector. 


CUCU 

IV - (LAB104) 
1. \cb POWER A, B (two) - OPEN 
2. Ncb LINK 1,2 (two) - OPEN 


MISSE 8 
POIC Prior to EV Hatch Open 
1. ELC-2 ExPA-2 Discrete Channel 6 — Disabled 
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GENERIC EVA INHIBIT PAD (Cont) 


LOCATION DEPENDENT INHIBITS 


Lab Window 
IV If EV crew less than 10 feet from window or in window FOV, close 
window shutter. 


Cupola Windows 
IV If EV crew less than 10 feet from window, coordinate shutter 
opening/closing with EV crew and minimize time shutter is open. 


KU-Band (SGANT Antenna) 
MCC-H If ЕУ crew < 3.3 feet from KU-BAND antenna 
1. Park KU-BAND 
1.1 Pointing Mode - Inhibit 
1.2 PLC- Reset 
1.3 Autotrack Continuous Retry — Inhibit 


S-Band (SASA) Antennas 
MCC-H If EV crew < 3.8 feet from S1 SASA [P1 SASA] 
1. P1SASA (51 SASA) - Active 
2. 51 SASA (P1 SASA) — Powered down and unavailable to 
FDIR 


Mobile Transporter 
MCC-H If EV crew < 1.5 meters from MT 
1. УМТ latched 


MISSE 8 

POIC If EV crew zenith of the plane of MISSE 8 
(Includes ELC-2, ELC-3, and SSRMS) 
MISSE-8 PASCAL solar cells — Zero voltage bias 
ELC-2 ЕхРА-2 Discrete Channel 1 — Disabled 
ELC-2 ExPA-2 28V Operational Power — Disabled 


EV Crew If EV crew on ELC-2 in the vicinity of MISSE 8 
4. MISSE 8 PEC - Closed 
5. ORMATE-II RW — Cover Installed 


SPDM 
MCC-H If EV crew translating or working on SPDM 
1. NSPDM in Keep Alive configuration 
Or 
2. SPDM brakes on. 
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GENERIC EVA INHIBIT PAD (Cont) 


USOS (2) 
LOCATION DEPENDENT INHIBITS 


If EV crew working within 2 feet, outboard of SARJ or reqd per loads 
FR (Includes Outboard faces of Outboard ELCs/ESPs) 
1. МОГА (1) - LOCKED 
2. All motor setpoints set to zero. 
3. All motors deselected. 


If EV crew working within 2 feet of P1 TRRJ rotation envelope 
(Includes Node 3 Port Endcone and PMA 3) 
1. NDLA 1(2) - LOCKED 
2. NDLA 2(1) - ENGAGED 


If EV crew working within 2 feet of $1 TRRJ rotation envelope 
(Includes ELC 4) 
1. NDLA 1(2) - LOCKED 
2. NDLA 2(1) - ENGAGED 


If EV crew on Port truss (P1 - P6) or working within 5 feet of Floating 
Potential Measurement Unit 
1. RPCM P11A B RPC 13 Open/Close Cmd Inhibit 


If EV crew working within 2 feet of SSPTS cables 
1. RPCM LA2A3B D RPC 1 - Open, Close Ста Inhibit 
2. RPCM 214В A RPC 2 - Open, Close Ста Inhibit 
3. RPCM Z13B A RPC 2 - Open, Close Cmd Inhibit 


If EV crew working within circumference of CBM 
1. Verify CBM deactivated. 
2. Petals Closed unless performing CBM component RER. 


Bluetooth Stethoscope 
IV If EV crew translating on JEM 
1. Electronic Stethoscope - OFF 
2. ЗЕМ Medical Laptop — Bluetooth Disabled 


ALL EVAs 


ICS-EF Antenna 


SSIPC 
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1. ICS MOD - OFF 

2. ICS UPC - OFF 

3. ICS НРА — OFF 

4. HPA ON and UPC ON commands are cleared (not present) in 
the ICS stored command queue. 


When HTV docked to 155, refer to 6.100.210 HTV INHIBIT PAD 
(SODF: EVA TASK: CONTINGENCY TASKS). 
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GENERIC EVA INHIBIT PAD (Cont) 


JEM (1) 
LOCATION DEPENDENT INHIBITS 
SEDA-AP Mast and PLAM-S 


р U | SSIPC If EV crew working within the SEDA-AP mast extension envelope 
IV If EV crew translating on JPM port end cone, close window shutters. 1. Mast Actuator — Off 


2. PLAM-S - Off 


If EV crew working within 5 feet of JEMRMS 
1. RIP MA Brake - ON 
2. МОР Main Mode - Stby Mode 
Or 
1. JEMRMS Rack - OFF 


JEMRMS EE, WVE and EVE 
SSIPC If EV crew working in vincity of EE opening 
1. EE Enable 1 - Off 
2. EE Enable 2 - Off 
SSIPC If EV crew working within 2 ft of WVE 
1. VCU b TVC WVE Sig Stat — No Signal 
2. PDB RMS Ext4 Vout: 0.0 V 
3. VLU EE Pwr - Off 
SSIPC If EV crew working within 2 ft of EVE 
1. VCU b TVC EVE Sig Stat — No Signal 


JPM PROX Antenna 
SSIPC If EV crew working within 0.3 feet JPM PROX Antenna 
1. ТЕХ Power — OFF 
2. TX Power — OFF 
Or 
1. JPM PROX Antennas — OFF 


JPM JTVE 

SSIPC If EV crew working within 2 feet of Fwd JPM JTVE 
1. РОВ WS RPC 8 - Open (for CPB а) 

SSIPC If EV crew working within 2 feet of Aft JPM JTVE 
1. РОВ 02 RPC 4 - Open (for CPB b) 


If EV crew working within 2 feet of Fwd JEF VE 

1. JEF PDB b RPC 22 - Open (for DCU/TVC/PTU Fwd) 
If EV crew working within 2 feet of Aft JEF VE 

1. JEF PDB a КРС 5 - Open (for DCU/TVC/PTU Aft) 


FS 16-53 EVA/135/FIN 


GENERIC EVA INHIBIT PAD (Cont) 


JEM (2) COL (1) 
LOCATION DEPENDENT INHIBITS ALL EVAs 
EFU HAM Radio 

SSIPC If EV crew working within 2 feet of EFU IV 1. HAM Radio — Deactivate 
1. JEF PDB a RPC 03 - Open (for EDU a) 
2. JEF PDB b RPC 20 - Open (for EDU b) 
З. EFU[X] Sel Status — not selected [X=1 to 12] 
4. EEU Mode - EFU stop ALL EVAs 


SM Antennas 
55Е SLM | О ши № 1. ARISS (Нат Radio) — Deactivate 
SSIPC If SFA is not on SSE and EV crew working in the vicinity of the MCC-M 2 GTS- Deactivate 
55Е SLM Ме 3. Марог (РСПИ)- Deactivate 
1. SSE SLM Ops Ena/Inh Status 1 — Inhibit 
2. SSE SLM Ops Ena/lnh Status 2 — Inhibit 
EVAS ON PMA 1 OR RSOS (LOCATION DEPENDENT) 


TM "o Soyuz Thrusters 
If EV crew working in the vicinity of open end of SMILES MCC-M 4. Inhibited 
1. Antenna Main Reflector — Stop between 0 deg and -40 deg 


2. ADE - Off RSOS and RSOS Visiting Vehicle Antennas (Includes FGB, SM, DC-1, MRM-1, 
3. JEF PDB a RPC 15 - Open (for EFU3) MRM-2, Soyuz, Progress, and ATV) 
MCC-M 1. VKURS Р (КУРС P) – Deactivated 
2. VKURS А (КУРС A) - Deactivated 


If EV crew working in the vicinity of open end of HREP 
1. RAIDS scanhead - Closed (0 deg rot) and unpowered 
2. JEF PDB b RPC 31 - Open (for EFU6) 


If EV crew working within the ICS-EF antenna dynamic envelope 
ICS DM/DLM Pwr Status — Off 
ICS DM Ena/Dis - Disable 
ICS DM Step Sig — Stopped 
ICS APM Pwr Status — Off 
ICS APM X Ena Valid — Inhibit 
ICS АРМ Y Ena Valid — Inhibit 
ICS APM X Step Sig — Stopped 
ICS APM Y Step Sig — Stopped 


FS 16-54 EVA/135/FIN 


GENERIC EVA INHIBIT PAD (Cont) 


RSOS (2) 
ADDITIONAL ANTENNA INHIBITS FOR EVAS ON RSOS ADDITIONAL THRUSTER INHIBITS FOR EVAS ON RSOS 
(LOCATION DEPENDENT) (LOCATION DEPENDENT) 
FGB Antennas SM Thrusters 
MCC-M 1. NTORU (ТОРУ) - Deactivated MCC-M 1. Inhibited 
2. NTV System (TBC) - Deactivated 
З. Radiotelemetry (БР-9ЦУ-8) — Deactivate Progress Thrusters 
4. NTV System (КЛ-108А) - Deactivated MCC-M 1. Inhibited 
5. \CNPMS (CMTHTI) — Deactivated 
6. \KOMPARUS (КИС) - Deactivated 
ATV INHIBITS for EVAS ON RSOS 
(LOCATION DEPENDENT) 


SM Antennas | АТУ Antennas 
МСС-М . VHF-1, УНЕ-2 (СТТС) - Deactivate АТУ-СС 


BITS (БИТС2-12) — Deactivate 1. \TDRS/ARTEMIS - Deactivated 
. VTV System (TBC) - Deactivated 2. NPROXimity Link — Deactivated 


22. = 2. 3. VKURS А: КМТА 1&2 - Deactivated 
. VLIRA (OHA) - Deactivate 4. NTV – Deactivated 


‚ VOrbit Radio Tracking System (РКО) — Deactivated 
. ARISS VHF (Ham Radio) — Deactivate 


ATV Thrusters 


ATV-CC 
Soyuz Antennas 


MCC-M 1. VTeleoperator — Deactivated 
2. NTelemetry — Deactivated 
3. ҮТУ- Deactivated ATV Other Equipment (Lasers) 
4. NTracking — Deactivated ATV-CC 
5. \Command (OMNI) – Deactivated 


1. VATV Attitude Control Thruster Valves (56) — Closed 
2. NProgress Main Engine Thruster Valves (8) — Closed 


1. NTelegoniometer — Deactivated 


2. NVideometer — Deactivated 
Progress Antennas 


MCC-M 1. VTeleoperator — Deactivated 
2. NTelemetry — Deactivated 
3. NTV - Deactivated 
4. NTracking — Deactivated 
5. \Command (OMNI) - Deactivated 
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СЕМЕКІС NOTES, CAUTIONS, & WARNINGS 


NOTES 


Bolt install: report torque and turns 
Bolt release: report torque and turns 
If different from published range 
EVA connectors: after disconnection 
and prior to connection; verify pin 
and EMI band integrity; verify 
connector free of FOD 

Inspect QDs for damage prior to 
mating 

Toolbox doors must be closed with 
one latch per door when EV crew 
not in immediate vicinity 

85 ft safety tether retract force may 
affect body positioning 

CETA Cart brake handle wire ties 
must be replaced after crew loading 
For HTV N/C/W, refer to 6.100.180 
HTV NOTES, CAUTIONS, & 
WARNINGS (SODF: EVA TASK: 
CONTINGENCY TASKS) 


CAUTION 


ISS Generic Constraints 


A. Avoid inadvertent contact with 


Grapple fixture shafts (drylube) 

PIP Pins 

Passive UMAs 

MBS/SSRMS/SPDM taped radiative 
surfaces: VDU, ACU, JEU, LEU, MCU, 
CRPCMs, and Cameras 

SPDM SJEU, EP, OTCM, LEU, and 
LEE VDU radiator surfaces 

OTSD 


B. Electrical cables 


J 


Avoid bend radii < 10 times cable 
diameter 


C. Fiber optic cables 


1. 


2. 


Avoid bend radii < 10 times cable 
diameter 

Avoid pulling on cable during 
mate/demate 


D. Fluid line flex hoses and QDs 


1. 


2. 


Avoid bend radii « 14 in for hoses with 
a diameter > 1 in 
Additional care should be taken to not 


exceed bend radii when applying loads 


at the flexible hose to rigid tube stub 
interfaces 

Ensure fluid QD booties are fully 
closed prior to leaving worksite; wire 
tie if required 

Avoid bend radii « 5 in for hoses with 
diameter « 1 in on LAB, SO, S1, P1, 
and 10 in for hoses with diameter 

< 1 in on all other elements 


FS 16-56 


CAUTION 


ISS Generic Constraints (Cont) 


E. For structural reasons 


1: 


Avoid vigorous body motions, quick 
grabs and kickoffs against tether 
restraints 

Avoid performing shaking motions 
(sinusoidal functions) more than four 
cycles 


F. Other 


1. 


ITT Cannon connector: on demated 
connectors, do not rotate collar or 
manipulate cable/connector using 
collar or connector tool 

MLI handholds are not rated for 
crewmember translation loads 
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СЕМЕКІС NOTES, CAUTIONS, & WARNINGS (Cont) 


CAUTION 


ISS Truss Constraints 


A. Avoid inadvertent contact with 


1. 


2. 


СЕТА lights (7-93 paint) [LAB,S1,S3, 
P3 Node 1] 

Deployed TUS cable [Zenith and Nadir 
CETA rails] 

SO aft face radiator 

GPS antennas (513 paint) [SO,JLP] 
ОНЕ antennas [LAB,P1] 

ETCS radiator flexhoses and panels 
[S1,P1] 

EETCS/PV radiator flexhoses, bellows 
and panels [P6,P4,S4,S6] 

SASA RF group [S1,P1] 

Heat pipe radiators [Z1] 


. PCU cathode and HCA ports [Z1] 

. Ku-Band antenna (SGANT) dish [Z1] 

. CMG cover/shells [Z1] 

. FPMU [P1] 

. SASA high and low gain antennas and 


radiator surfaces [Z1] 


. Deployed MISSEs 
. ОТР оп HAB Tray [SO] 
. OBSS composite sections, striker bars, 


grapple fixture shafts, and cable 
harnesses 


B. For structural reasons 
1. Avoid kicking S1/P1 radiator beam. 


If any of these occur, wait 2 to 5 min to 
allow structural response to dissipate 


CAUTION 


ISS Truss Constraints (Cont) 


C. Other 


1. 


2. 


WIS Antennas: do not use as 
handholds [Node 1,LAB,P6,Z1] 
Lubricant from Ku-Band SGANT 
gimbals [Z1], CMGs [Z1], and RTAS 
ground strap fasteners [P6,P4,S4,S6] 
can contaminate EMU 

Prevent inadvertent contact of the 
tether shuttle with ETRS when the 
S3/P3 tether shuttle stop is raised 
away from the rail 
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CAUTION 


ISS U.S. Pressurized Elements 
Constraints 


A. Avoid inadvertent contact with 


EVA crane [PMA1] 

TCS reflectors [PMA2,PMA3] 

APAS hardware [PMA2,PMA3] 

CETA lights (Z-93 paint) [LAB,S1,S3, 
P3,Node 1] 

UHF antennas [LAB,P1] 

Open CBM petal covers, LAB and 
Cupola window shutters 

SO/Node 2 fluid tray hardlines at Node 
2 end, which are limited to 25 Ib 


B. Other 


1. 


2. 


WIS antennas: do not use as 
handholds [Node 1,LAB,P6,Z1] 

CBM petal covers may not be used as 
handholds unless both launch restraint 
pins are engaged 
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СЕМЕКІС NOTES, CAUTIONS, & WARNINGS (Cont) 


CAUTION 


ISS I.P. Elements Constraints 


COL 


A. 


1. COL ARISS and AIS antennas [COL- 


Avoid inadvertent contact with 


Nadir] 


EM 


A 


1 
2. 
3. 
4 


B. 


1. Avoid kicking MMOD shields between 


2 


Avoid inadvertent contact with 
GPS antennas (S13 paint) [SO,JLP] 
Open JPM window shutter 
JT VE, WVE/EVE, JEF VE cameras 
JEMRMS taped radiative surfaces 
[JEU,EE,Cameras] 
JEM A/L target and pins 
ЗЕЕ ORUs and EFUs (paint and 
lubricant) 
MAXI front and top panel (paint) 
SEDA-AP sensors (HIT,SDOM, and 
AOM) 
Trunnions and UCMs (paint and 
lubricant) [JEF Payloads] 

. RAIDS covers on end of HREP 

. ICS-EF Ka-Band antenna dish 


. Small Fine Arm (SFA) (paint, coating 


and lubricant) 
For structural reasons 


JLP and JPM 
. Avoid tool impact on ICS-EF sensor 


CAUTION 


Shuttle Constraints 


A. Avoid inadvertent contact with 


OBSS and SRMS composite sections 
joint torque arms, grapple fixture 
shafts, and cable harnesses 

LCS (silver Teflon) and LDRI (silver 
Teflon) and ITVC (gold foil) [OBSS] 
WVS antenna [ODS truss and PLB sill| 
Payload bay and camera wire 
harnesses, cables, cable guides, and 
connectors 

OBSS striker bars (drylube) 


B. No touch 


1. 
2. 


3. 
4. 
5 


LDRI diffuser [OBSS] 

OBSS saddle contacts (when OBSS 
unberthed) [OBSS] 

Monkey fur [PLB] 

Cameras: metallic surfaces [PLB] 
Ku-Band antenna black dish and gold 
thermal blankets [PLB] 
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СЕМЕКІС NOTES, CAUTIONS, & WARNINGS (Cont) 


WARNING 


ISS Generic Constraints 


A. Avoid inadvertent contact with 


1. 


Grapple fixture targets and target pins 


B. Pinch 


NZGL connector linkage. Use caution 
when mating/locking 

ITT Cannon connector rotating 
housing 

PDGF connector doors 


С. 00$ 


1. 


О. 


Sh 


1 
2. 
3 


If OD is in FID when valve is opened 
(bail fwd), QD will leak and fluid line 
may whip 

Do not rotate if in mated/valve open 
configuration 

Bail may kick back suddenly when 
detent button is depressed if pressure 
has built up in spring cavity 


arp Edges 

Inner edges of WIF sockets 

APFR active WIF probes 

Mating surfaces of EVA connectors 
Avoid side loads during connector 
mating 


WARNING 


ISS Generic Constraints (Cont) 
E. Thermal 


1. 


EVA connectors with booties may 
become hot if left uncovered. 
Handling may need to be limited 
Turn off glove heaters when 
comfortable temperature reached to 
prevent bladder damage. Do not pull 
fingers out of gloves when heaters are 
on 

Uncovered trunnion pins may be hot 
SSRMS/MBS/SPDM operating 
cameras and lights may radiate large 
amounts of heat 

Do not touch EMU protective visor if 
temperature has been « -134 degF for 
> 15 min 

No EMU boot contact with foot 
restraint when temperature « -120 
degF or » 200 degF 

PDGF surfaces may not meet touch 
temperature requirements for 
unlimited contact when В < -70 or 

p 270 


WARNING 


ISS Truss Constraints 


A. Avoid inadvertent contact 


SSU, ECU, beta gimbal platform, mast 
canister, SAW blanket boxes unless 
the beta gimbal is locked and the 
motor is turned off 

Stay inboard of SARJ when active 
Stay 2 ft from S1/P1 radiator beam 
rotational envelope when beam is free 
to rotate 

Stay 5 ft from moving MT on face 1 
Stay 3.3 ft from Ku-Band (SGANT 
Antenna) when powered 

Stay 1 ft from top of STP-H3 (ELC-3) 
Deployed MISSEs and ORMateE-Ill 
R/W (ELC-2) 

RRM (ELC-4) 


B. RF radiation exposure 


Stay 3.8 ft from S-Band (SASA) high 
gain Antenna when powered [S1,P1] 
Stay 1.3 ft from S-Band (SASA) low 
gain Antenna when powered [S1,P1] 
Stay 1 ft from UHF Antenna when 
powered [LAB,P1] 


Back side of MMOD shield fasteners 
Spring loaded captive EVA fasteners 


C. Sharp Edges 
1. Solar array blanket box [P6,S6] 
2. Fastener threads on back of Z1 


(e.g., 6B-boxes, BMRRM, RTAS, 
SARJ Covers); the end of the spring 
may protrude 

SPDM OTOM gripper jaws 

Keep hands away from SSRMS 
LEE/POA/SPDM LEE opening, 
snares, and PDGF curvic coupling 
(teeth) 

MMOD strikes on ISS exterior 
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U-jumper male FQD panel, if nutplate 
сар missing 

Outboard MT rail attachment lug near 
P6 handrail 5333 and gap spanner 
P2 connector on EWIS box TAA-06 
[Zenith/Forward Corner 1 of P5-SARJ 
at O deg] 
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WARNING 


ISS Truss Constraints (Cont) 


C: ar Edges (cont) 
Nickel coated braided copper ground 
straps may contain frayed wires 
[P6,P4,S4,S6] 
MMOD strikes on Z1 toolboxes 
MMOD strike on POA FSE (on CSA 
Logo below MBS Mast Camera) 
AMS Star Trackers Baffles (2) 


D. Electrical Shock 
1. Stay > 2 ft from ungrounded floating 
connectors if powered 
SO EVA power cables (inside SO Bay 
00 Face 4, Bay 01 Face 3) 
ESP2 jumper (inside SO Bay 03 Face 
4) 


E. Thermal 
1. ELC may exceed touch temperatures 
when В > 75 deg 


GENERIC NOTES, CAUTIONS, & WARNINGS (Cont) 


WARNING 


ISS U.S. Pressurized Elements 
Constraints 


A. Handrails 
1. Handrails previously used for MISSE 
attachment may not be used as a 
safety tether point [A/L endcone 
564 and 566, A/L Tank 2 
Nad/Fwd and Port/Fwd, P6 5389] 


B. Pinch 
1. EV side of IV Hatch during Hatch 
operation (also snag hazard) [A/L] 
2. LAB and Cupola window shutters and 
CBM petal cover linkages during 
operation 


C. RF radiation exposure 
1. Stay 1ft from UHF antenna when 
powered [LAB,P1] 


D. a Edges 
PMA umbilical launch restraints - 
exposed bolt threads 
Adjustable fuse tether (Fish Stringer) 
buckles stowed in Node bag 
Port/Aft portion of A/L circular HR [HR 
0506] 
АЛ HR 0537 (Eq Lock Zenith) 
ESP-2 HR 8012 
PMM ROEU and ROFU panels 
(Zenith endcone) 


E. Thermal 
1. PMA handrails may be hot. Handling 
may need to be limited 
2. Stay > 1 ft away from PMAs and 


MMOD shields > 270 degF if EMU sun 


visor up; limit time to 15 min or less if 
> 300 degF 
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WARNING 


ISS U.S. Pressurized Elements 
Constraints (Cont) 


E. Thermal (Cont) 
3. Stay atleast 0.5 ft away from PMA 
and MMOD shields » 325 degF 
4. No EMU TMG contact with PMAs and 
MMOD shields » 320 degF 


F. Electrical Shock 
1. Stay > 2 ft from ungrounded floating 
connectors if powered 
SSPTS connectors include NOD1 
Stbd/Fwd HR 0130, LAB Stbd/Fwd 
HR 0273, PMA2 Stbd 


G. Fluid QDs 
1. Do not translate on gap spanners 
restraining NODE 3 - LAB NH3 
jumpers 
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WARNING 
ISS I.P. Elements Constraints 


COL 
A. Avoid inadvertent contact with 
1. SOLAR [COL EPF] 


B. Thermal 
1. Columbus end cones may violate 
touch temperature constraints when - 
75 < В < -60 ог 60 < В < 75 


JEM 


A. Avoid inadvertent contact with 
1. ICS-EF sensors 


B. Pinch 
JPM window shutter linkages during 
operation 
JEM cameras (JVTEs, EVE, WVE, and 


JEF VEs) 

JEM EFU latching arms 
JEF SSE latch 

ICS-EF antenna boom 


SEDA-AP mast 
SMILES antenna rotating area 
HREP hinge sides and RAIDS pinch 
areas 
. JEMRMS EE 
. JEMRMS Small Fine Arm (SFA) joints 
and booms 


GENERIC NOTES, CAUTIONS, & WARNINGS (Cont) 


WARNING 
ISS I.P. Elements Constraints (Cont) 


JEM (Cont) 
C. Sharp Edges 
. Interior of JEMRMS HRMs 

JEMRMS EE opening and snares 
JEM A/L hatch corners 
ICS-EF AHM gears 
MAXI visual star camera 
SMILES baffles (two), baffle base bare 
bolts, and Cold Sky Terminator (CST) 
HREP baffles (four) [Star tracker 
aperture Zenith and three instrument 
baffles Aft] 
SFA's Electro-Mechanical GF(EMGF) 


D. RF radiation exposure 
1. Stay 0.3 ft from Fwd/Aft JPM PROX 
antenna 


E. Thermal 
1. JPM Port End Cones and JLP Port 
Nadir may violate touch temperature 
constraints when В > 60 deg 
JEMRMS/JTVE/JEFVE operating 
cameras and lights may radiate large 
amounts of heat 
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WARNING 


Shuttle Constraints 


A. Arcing/Molten Debris 
1. Stay > 2 ft from exposed EFGF 

connector when OBSS berthed, 
powered, and EFGF not grappled 
[PLB] 
Stay > 2 ft from exposed Stbd Fwd 
MPM contacts [PLB] 
Stay above PLB sill when within 1 ft of 
powered ROEU connector [PLB] 


B. Pinch 
1. PRLA operation [PLB] 


C. RF radiation exposure 

1. Stay 3.28 ft from S-Band Antenna 
when powered 

2. Stay 1 ft from top and side of UHF 
PLB Antenna radome surface when in 
high powered mode [ODS truss] 
Stay 0.33 ft from top and side of UHF 
PLB Antenna radome surface when in 
low powered mode [ODS truss] 
Remain below the level of the PLB 
door mold line for first 20 in Aft of Fwd 
bulkhead when S-Band Antenna 
powered [PLB] 
Remain on the inboard side of the 
Stbd slidewire (sill handrails if 
slidewire not installed) for first 20 ft Aft 
of Fwd bulkhead when Ku-Band 
Antenna powered [PLB] 
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СЕМЕКІС NOTES, CAUTIONS, & WARNINGS (Cont) 


WARNING 


Shuttle Constraints (Cont) 
D. Sh 


1 
2: 
3. 


4. 


агр Edges 

PRLA grounding wipers [PLB] 
LDRI baffles (also an entrapment 
hazard) [OBSS] 

Keep hands away from SRMS EE 
opening and snares 

TCS connector backshells have 
exposed threads [ODS] 


E. Thermal 


Illuminated PLB lights; do not touch 
OBSS grapple fixture shafts/cams 
may be hot. Limit handling if required 
Stay 27 ft from PRCS when powered 
Stay 3 ft Нот VRCS when powered 
Stay 3 ft Нот APU when operating 


F. Contamination 


1. 


Stay out of the immediate vicinity of 
leaking jet or APU 


G. Lasers 


1. 


Do по look а LDRI diffuser or LCS 
laser aperture window 
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MISSE 8 ORMATE Ш RIW TIE-DOWN 


р 


РЕС 8 


ORMatE-III R/W 


ЕМА 


EVA Tether Loop 
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СР7 ЕТУСС TIE-DOWN 


NOTE: ETVCG is depicted іп 
this graphic 


Tether 1 

[2 
adjustables 
end-to-end) 


“У Tether 2 


Tether 1 is actually 2 adjustable equipment tethers (smallsmall hooks) hooked end-ta-end. Total length is 
approx 42", It goes from the tether loop on the stanchion - up and around the camera base (green part) and 
back down to the D-ring on the first tether. The two tethers will hook together approx around the camera 
base. The buckles are not a concern 

Tether 2 is an adjustable equipment tether (small'small hooks). Total length is approx 217. It goes from the 
tether loop on the stanchion to the tether loop on the MCF Round Scoop handle. The buckles are not a 
concem 
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SSRMS BASE В ВООМ CLPA TIE-DOWN | 
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CP13 ETVCG LIGHT TIE-DOWN 


Requires two LDTD tethers ‚ Er 
hook to hook due to length 
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FLIGHT SPECIFIC EVA REFERENCE 
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FLIGHT SPECIFIC 
EVA REFERENCE 


FLIGHT SPECIFIC 
EVA REFERENCE 
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PAYLOAD BAY OVERVIEW 


| SSPL/PSSC ROEU 751 
STBD TSA М/АРС W/L. BRIDGE 


кашк ЛЕН кан O 5 ВЕЦ 


PUMP MODULE FSE (TOP) 
ROBOTIC REFUELING PAYLOAD (BOTTOM) 


1202.73 
1242.07 
1273.03 


nn 
ATTACH LOCATIONS oan 
оса 

i 


1010.00 
1108.33 (K) 


19 1101111 12113 | 


PAYLOADS MPLM LMC 
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ORBITER 


ORBITER 


PAYLOAD BAY OVERVIEW (Cont) 


CARGO ARRANGEMENT 


SEES ар 


ОУ- 104, 


FLIGHT 55 


W 


ORIENTATION VI 


PAYLOAD BAY DOORS SHOWN IN OPEN POSITION 
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PAYLOAD BAY OVERVIEW (Cont) 
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N MV0072P > MVO8B6A 
REF M072-000423 ia 000442 MICRO WIS 
MPLM Er INSTRUMENTATION 
- INSTL 
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MANIPULATOR 
SYSTEM 
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PORT SIDE OF ORBITER MIDBODY REMOVED FOR CLARITY 
STBD PAYLOAD BAY DOOR SHOWN IN CLOSED POSITION 
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PAYLOAD BAY OVERVIEW (Cont) 


МУ0751А- 
MVOBTAA ORBITER DISC - 
WIRELESS VIDEO MV00924 MECH — ROEU . 
a ORBITER BOOM I CENTERLINE LATCH 
S-BAND ANTENNA SENSOR SYSTEM 
MV7025A oles RET REF 
REF MV08264 + 
STD I/F PANEL ROFU — DROPPED 
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Not aligned indicates motor disengaged 
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Pump Module - Integrated Assembly (683-96501) 
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Fixed Grapple Bar 
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f 


Clevis Block 
(5683-95505) 


Contingency 
Pin #1 


— Contingency 
о Ріп #2 


Active FRAM | 


NOTE: EVA access to Cont 


Pins #3 and 4 are the issue 


Clevis Shear Block 
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Cable Tray 


NOTE: Cable trays, aft winch, and WVS antenna not present оп STS-135 
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РЕКАМ Centered оп Modified АТА LMC Adapter Plate 


FFRAM CL ATA Adapter Plate 


РЕКАМ Fitting centered іп АТА Adapter Plate machined pocket 
Alignment Guide overhangs Adapter Plate 
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РЕКАМ Centered on Modified АТА LMC Adapter Plate 


(In Work) 


Modified ATA LMC Adapter Plate - Exploded View 
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РЕКАМ Centered on Modified ATA LMC Adapter Plate - Bulkhead Envelope 
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COLT Assembly, Pin 3 COLT Assembly, Pin 4 
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155 PORT aih A. COOLANT VALVE TASK 
N а 1 ë А. Coolant Valve Panel 
А. Сілулге оп T-valve & Ambient Cap 
B. Remove T-valve Ë stow: remove 
ambient cap & stow, manipulate 
ambient plug 
REFUELING TASK (practice and demo) 
A.  Fill/Drain valves 
А. Cut wires— 3 places (FDV2, FDV4, 
Py) 
В. Remove tertiary & safety caps, stow 
C. Open PV1 actuation nut, transfer 
ethanol, vent ethanol 


МИ MANIPULATION TASK 
A. ЭМИ Flaps: MLI-1, MLI-2, TPP 
B. Cut Kapton tape, peel MLI, hold flaps open 
with magnets 


#10 TORQUE SEI TASK 
A.  Disengage #10 captive fasteners — 2 [no 
Cage) 
B.  Disengage 810 non-captive fasteners — 4 
[with cage) 
VISION TASK BOARDS 


A. Vision Processing 
| КЕ «а г н " Marmon clamp, HST door latch and J-hook, 
15< hos „Ам 5“. bolt hole, #10 75, SMA 
4! N in St SMA CAP REMOVAL TASK 
А. SMA caps; remove 4 of 9, stow 
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SMAA _ Tool Stowage Bench: 


SMA Bathtub ue _ - Supports the four tool 
#10 T5 Block ™ complement 
DR w Flex-Hose management 
System 


Coolant Valve Panel Task 

Refueling Task 

КИ REIT Таға 

#10 Т5 Removal and МА Сар removal Tasks 
Machine Vision Tasks 
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Status 
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ВОТТОМ VIEW OF ACTIVE ҒКАМ - W/O COVER 


Шы 1 


Opposing 
Ballscrew 


Drive 
Arms 


Blind Mate 


Connector Clevis 


| Receptacle 


й Shear Pin 
—9 Receptacle 


Fwd 
Cont = 
Pins —: Coarse 
E Alignment 
Cone 


Receptacle 


Override Lever 


ContHandle 
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Soft 
Capture 
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To avoid interference with the Пар waa >r = | 

electrical connector flapper door, - “law; ST vM] v 

the AFRAM can be angled T— 4 Ми га е 
- IE m, 


forward (shown at 7 deg) L£ у | " 


Evenif the AFRAM is biased ап, 
the rough alignment guide will 
guide the AFRAM back forward 
enough so that the PFRAM door 
will properly contact the stiffener ` 
on the AFRAM. At this point, the 
FRAM can be rocked back into a 
parallel position relative to the 
PFRAM for successful 
installation 
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FRAM Mechanism Turn Count Table 


0.0 (0.0) FRAM Fully Disengaged. Nominalfully disengaged FRAM 
05 (0.38) Front main drive pins start engagement of the Clevis opening. AFRAM can no longer be removed from a PFRAM 


1.0 

1.9 (1.75) SGI rotating latches start engagement. When installing to a SGI, the FRAM cannot be removed without the use of the override handle 
2.0 
2.9 
3.0 (3.38) Rear primary drive pins start engagement of the clevis opening 
3.5 

4.0 


4.5 


; andle will not fully retract rotating latches from 5.0 to 8.25 turns. For installations, O fault tolerance during these turn counts 
| (5.0) SGI handle will not fully retract rotating latches f 5.0to 8.25t For ӘСІ installati 0 fault tol during these t t 
БЕ (5.38) Complete cross section fo Ше rear pins start to engage the clevis opening 


6.0 (6.38) Front primary pins are in double shear 
6.5 (6.5) Rear EVA pins no longer able to be fully engaged. Single shear of primary pins is sufficient 


7.0 
7.5 
8.0 


85 (8.25) SGI handle will fully retract rotating latches of the SGI 


90 |9.0) SGI rotating latches are fully engaged 


4 > (9.88) Rear primary pins are in double shear 


(10.25) Electrical Pin Connection Start 
10.5 (10.75) Full Electrical Connection 
11.0 


11.2 (81.2) FRAM primary drive fully engaged. Nominal engagement of the FRAM 


(2.38) Complete Cross Section of the front pins startto engage the clevis opening. The front pins are in single shear at this point 


Partial SGI Engage 


23 
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БАМ VIEW 


(1812) 


WAKE WIEW 


PART NUMBER DESCRIPTION 
Г 1 (| Е-ТА-В210-01 СОРМА R/W Tray Assembly 


ORMatE- RW Cover Assembly 
419991-1 MISSE РЕС Inner Bag 
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ЕОТР to SPDM 


rower COMBE FOTA Fuse 
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| BJU Мат Body 
SPDM outrigger 


BJU Input EOTP stand-off leg and 

Drive retention tether (used 
for SPDM service 
position} 
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As shown: 

рап angle = 0° 

tilt angle = 0° 

lens hood angle= 0° 


lens hood 


РТУ Bolt #1 
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ETVCG LIGHT (VLA) 
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ETVCG LIGHT (VLA) (Cont) 
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SSRMS BASE В СІРА (Cont) 


Stay-out zone due to thermal radiator 
surface ("silver Teflon" film) as well as 
camera lens surface and EVA touch 
temperature violations when camera 
lights are on 
Tether Point 


Ж” Tether Point 


Pan & Tilt Unit 


Velcro Tab & 
OSE Blanket Ground 


IMS Label 


Lights 


Target 


Mate/Demate 
Micro Fixture Visual Cue 


Camera Lens 


Pan & Tilt Unit 
Caging Mechanism 


Mate/Demate Drive 


Mate/Demate Connector Micro Fixture 


Soft Dock Device 


Grounding Tabs Alignment Guides & 


Mounting Interface 
(Both Sides) Sensitive area due to need to 
protect SPDM target painted 


surfaces 
Stay-out zone due to presence 


of electrical connector pins, 
grounding tabs, and 
lubricated surfaces 


В Thermal Blanket 


Y Visual Alignment 
Cues 
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SSRMS BASE В СІРА (Cont) 


 Uninstalled 


Installed (only white tip 
visible) 
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51 FHRC Р-СІ АМР RELEASE 


FHRC P-clamps - Hose Box (Outboard) 
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Hose Box S1 Bay 13 
| РОТ | 6-inext | 
| РОТ | 6inex | 


Q - P-clamp Location А "AL қ А ) <. 
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(09) = TA-clamp (по! released) | өрг: М5/Е42= 


QD: M3/F40... 
QD: М4/Е41 ^ , 


Q - P-clamp Location 


6- or 18-in ext 
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(9 = P-clamp (not released) ` (ж) 


РСТ 6- ог 18-in ext 


I - or 18-in ext 
i “00: М2 -------- 6* or 18-in ext 


т , Тогдие Box 
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СЕТА CART OVERVIEW 


ZENITH 


STBD 44 


Square Grid (8 places) 


Wheel Bogie 


Release ала 


Swing Arm 3 


ECOM (stbd/zenith) 
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ORU Tether Dovetail : 
(3 расез) M c са 


ORU Bracket 
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i 
еш 


ae 
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— > 0 d— Ее WIF 5 (сгапе stowage/use) 
Active Coupler ———» Sul н m 44—— Passive Coupler 
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m PA Parking Brake 


Dynamic Brake NH : ; 
NY") (Ratcheting mechanism locks 
S Sl. ХА i 4 | а! 4 brakes) 
wing Arm 2 да | — 1 fe жалға i) р 
акаа? [° oj% a | ІІІ Swing Arm 1 
(port/nadir) 


TFR (2 places) | | 


Dynamic Brake 


Parking Brake 
(momentarily actuates 2 nadir 


NOTE | brakes) 
Grids C, E and G modified to Double shoulder Tool Box 
support FRAM with large ORUs boit (not used) Mounting Plate 
(2 places) 
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GENERIC ISS 


GENERIC 155 


СЕТА CART OVERVIEW (Cont) 


Swing arm positions 


are in 6 degree ZENITH 


increments 
Pitch/Yaw 
-Yaw single line = WIF single line 
-Yaw positions: 30° increments 


STBD -Pitch positions: 15? increments 


WIF 4 - yaw 
positions 
12 
9 Koy 3 S == 
6 US zu 
Pitch Yaw Fitting 
WIF single - line side 
[ 1| И 


12 
PẸ WIF 5 - yaw 
е ° PON 3-8 positions 
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Hes | 


WIF 1 
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Swing arms 1 and 2 will deploy 
a total of 180°. Swing arm 3 
will only deploy 168°. 
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' У 1 4 Port Swing Arm 


(STBD Swing arm mirror) 
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СЕТА CART OVERVIEW (Cont) 


pem FE Wire ties required for launch 
only. Removed for coupler 


Spring loaded 
capture latch 


„= 
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CAPTURE 
Spring 
loaded 
grounding 
pins 


Compliance in indicated direction 
to allow for misalignment. 
Centering spring nominally 
constrains motion 


TOP VIEW 


PIP pin through ш! 


holes 


Threaded bolt hole not used 


Contingency bolt SIDE VIEW 
removed if latch failed 
closed 


PASSIVE COUPLER 
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СЕТА CART OVERVIEW (Cont) 


Zenith Sthd Shown, Рой Opposite Madir Port Shown, За Opposite 
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WHEEL BOGIE HANDLE RELEASE TRIGGER і T 
RELEASE HANDLE " - 


TOP VIEW 
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OUTBOARD SIDE 


OUTBOARD 
SIDE 


INBOARD SIDE 
- BRAKE FAD 


INBOARD SIDE 


FS 18-92 EVA/135/FIN 


СЕТА CART OVERVIEW (Cont) 


у 


\ 


Zenith Port brake handle Nadir Port brake handle 
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ight Cover (trim bottom to expose tabs) 


